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in which Y is S. 0 or NR* 
n is 0 or 1, 

R« is hydrogen or alky I C 1 to 10, 

R 3 is hydrogen, alkyl C 1 to 10, cycloalkyl C3 to 
10. CF 3 , SR, e , a 5 or 6 membered heterocyclic 
group containing one or more S, 0 or N atoms, 
NR4R5, phenyl or phenylaikyl C7 to 12, the phenyl, 
phenylalkyl and heterocyclic groups optionally be- 
ing fused to a further phenyl group, the 
heterocyclic group and any phenyl group optionally 
being substituted by alkyl C 1 to 6, halogen, 'alkoxy 
C 1 to 6, nitro, nitrile. CF 3 , SR., NR 7 R„ or hydroxy, 

R«, R 7 and R„, which may be the same or different, 
are each hydrogen or alkyl C 1 to 1 0, 

R 4 and R S( which may be the same or different, are 
each hydrogen, alky! C 1 to 10 or phenyl, 

R t0 is alkyl C 1 to 10, 

X, is S or O, and 

D is a chain comprising from 2-16 atoms, which 
chain carries an O or S containing substituent at a 
position 2 -6 atoms away from the group C=X„ 

and pharmaceutical acceptable salts, esters and 
amides thereof, 

there are also described methods for making the 
compounds and pharmaceutical formulations, eg 
for the treatment of hypertension, containing them. 
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This invention relates to new compounds, 
methods for their preparation and compositions 
containing them. 

A wide variety of angiotensin converting en- 
zyme (ACE) inhibitors are known, eg from French 
Patent Specification No. 2,372,804 and European 
Patent Specification No. 0012401. 



We have now found a group of compounds 
having advantageous properties, eg as ACE inhibi- 
tors. 

According to the invention we provide com- 
pounds of formula I, 



R 3 

^ Y 

X, COOH 



20 



in which Y is S, 0 or NR„ 
nisOorl, 

R« is hydrogen or alkyl C 1 to 10, 

R 3 is hydrogen, alkyl C 1 to 10. cycloalkyl C3 to 
10, CF„ SR,q, a 5 or 6 membered heterocyclic 
group containing one or more S, O or N atoms, 
NFLR,, phenyl or phenylalkyl C7 to 12, the phenyl, 
phenylalkyl and heterocyclic groups optionally be- 
ing - fus#d to a further phenyl group, the 
heterocyclic group and any phenyl group optionally 
being substituted by alkyl C 1 to 6. halogen, alkoxy 
C 1 to 6, nitro, nrtrile. CF 3 , SR« f NR,R M or hydroxy, 

R», Rt and R„, which may be the same or different, 
are each hydrogen or alkyl C 1 to 10, 

R* and R s , which may be the same or different, are 



30 



35 



40 



each hydrogen, alkyl C 1 to 10 or phenyl, 
R w is alkyl C 1 to 10, 
X, is S or O, and 

D is a chain comprising from 2-16 atoms, which 
chain carries an O or S containing substituent at a 
position 2 -6 atoms away from the group C =X„ 

and pharmaceutically acceptable salts, esters and 
amides thereof. 

According to the invention we also provide a 
process for the production of a compound of for- 
mula I, or a pharmaceutically acceptable salt, ester 
or amide thereof, which comprises 

a) removal of a protecting group from a 
compound of formula I in which one or more of the 
amino or carboxylic acid groups is protected, 

b) reaction of a compound of formula II, 
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or a salt, ester, amide, tautomer, or protected de- 
rivative thereof, 

in which R 3 , Y and n are as defined above, 
with a compound of formula III, 
DC(=X,)X ill 

in which D and X, are as defined above, and 

X is a good leaving group 

c) conversion of a compound of formula I in 
which the asymmetric carbon atom of the Y con- 
taining heterocyclic ring is in the R configuration 
into a corresponding compound in which that car- 
bon atom is in the S configuration, 

d) reaction of a compound of formula II, in 
which R 3 , Y and n are as defined above, 

with a compound of formula VI, 

DC(=X,)OH VI 

in which D and X, are as defined above, or 

e) production of a pharmaceuticaily accept- 
able salt of a compound of formula I, by treating a 
compound of formula I, or another salt, an ester or 
an amide thereof, with a compound containing an 
available pharmaceuticaily acceptable ion and ca- 
pable of converting the compound of formula I or 
the other salt, ester or amide thereof, to a phar- 
maceuticaily acceptable salt of the compound of 
formula I, 

and where desired or necessary deprotecting the 
resulting compound, or converting a compound of 
formula I to a pharmaceuticaily acceptable salt, 
ester or amide thereof or vice versa. 

In process a) the protecting group can be any 
convenient protecting group conventionally used in 
peptide synthesis and may be removed using tech- 
niques conventionally used in peptide synthesis. 
Thus carboxy protecting groups which may be 
used are alkoxy C 1 to 6. which may be a straight 
chain or branched alkoxy, eg J-butyloxy; or 
phenylalkoxy C7 to 12, eg benzyloxy. These 
groups can be removed by hydrolysis, for example 
basic hydrolysis, eg using aqueous methanolic so- 
dium hydroxide; or cleavage using, for example, 
trifluoracetic acid; or by hydrogenation, eg using 
palladium on charcoal. Amino-protecting groups 
which may be mentioned include aikyloxycarbonyl 
C2 to 7, eg t-butyloxycarbonyl or phenylalkylox- 
ycarbonyl C8 to 13, eg benzyloxy carbonyl. We 
prefer to use starting materials in which the car- 
boxy groups are protected. 



In process b) the group X may be halo, eg 
bromo or chloro. The reaction may be carried out 
in a solvent which is inert under the reaction con- 
ditions, eg acetonitrile, at a temperature of from 0° 

5 to 100°C, preferably at about 30°C. The reaction is 
preferably carried out under basic conditions, eg in 
the presence of triethylamine or polyvinylpyridine. 

The reaction of process c) may be carried out 
in a solvent which is inert under the reaction con- 

70 ditions, eg acetonitrile, at a temperature of from 
0°C to the boiling point of the solvent, preferably of 
from 20° to 30 °C. The reaction may be carried out 
under anhydrous conditions, eg in the presence of 
molecular sieves, and in the presence of a base, 

75 eg pyrrolidine. 

In the reaction of process d) any conventional 
peptide synthesis methods may be used. 

The reaction may comprise the formation of, 
- optionally in situ., an activated derivative of an acid, 

20. eg an anhydride or dicyclohexylcautodiimide de- 
rivative. The reaction may be carried out in a 
solvent which is inert under the reaction conditions, 
eg dichioromethane or ethyl acetate, at a tempera- 
ture of from -10°C to the boiling point of the 

25 solvent, preferably of from 0°C to 30°C. The reac- 
tion may be carried out in the presence of a base, 
eg triethylamine. When the reaction involves 
dicyclohexyfcarbodiimide it may be carried out in 
the presence of an activating agent, eg hydrox- 

30 ybenzotriazole. 

The reaction will of course vary with the par- 
ticular activated derivative used. 

In process e) the salts may be formed by 
reacting the free acid, or a salt, ester, amide or 

35 derivative thereof, or the free base, or a salt or 
derivative thereof, with one or more equivalents of 
the appropriate base or acid. The reaction may be 
carried out in a solvent or medium in which the salt 
is insoluble or in a solvent in which the salt is 

40 soluble, eg ethanol, tetrahydrofuran or diethyl 
ether, which may be removed in vacuo , or by 
freeze drying. The reaction may also be a 
metathetical process or it may be carried out on an 
ion exchange resin. 

45 Pharmaceuticaily acceptable salts of the com- 
pounds of formula I include ammonium salts, alkali 
metal salts, eg sodium and potassium salts; al- 
kaline earth metal salts, eg the calcium and mag- 
nesium safts;sarts with organic bases, eg salts with 

so dicyclohexylamine or N-methyhD-glucamine; and 
salts with amino acids, eg with arginine, lysine etc. 
Also, when the molecule contains a basic group, 
salts with organic or inorganic acids, eg with HCI, 
HBr, HjSO,, HjPO*. methanesutfonic, toluensutfonic, 

55 maleic, fumaric or camphorsulfonic acids. The non- 
toxic physiologically acceptable salts are preferred, 
although other salts are also useful, eg in isolating 
or purifying the product 
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The starting materials for the above processes 
are either known or may be made from known 
compounds using conventional processes. Thus 
compounds of formula I! in which n is 0 may be 
made by reaction of a compound of formula IV, 

R 3 C( = Y)NHNH J IV 

or a salt thereof, , 



in which R 3 and Y are as defined above, 

with glyoxylic acid (or a salt, ester, amide or pro- 
tected derivative thereof) 

eg in an alkanol such as ethanol, at room tempera- 
ture. 

The compounds of formula II may exist in the 
tautomeric form of formula VII, 



R 3 

I 

K 



1 



'COH 



VII 



or a salt, ester, amide or protected derivative there- 
of. 

in which R 3 and Y are as defined above. 

Compounds of formula II in which n is 1 may 
be made by reacting a compound of formula IV, or 
a salt thereof, with a compound of formula V, 

CH a »CPQCOOHV 

or a salt, ester, amide or protected derivative there- 
of 

in which X is as defined above. 

for example in a solvent which is inert under the 
reaction conditions, eg benzene, at a temperature 
of from 0° to 100°C and preferably of from 0 P to 
25 # C and in the presence of a base, eg 1,5- 
diazabicyclo [4.3.0] non-5-ene. 

Compounds of formula III may be made from' 
the appropriate acid or a derivative thereof using 
conventional processes known q§t s§. 

The compounds of formula I, and the inter- 
mediates therefor, may be isolated from their reac- 
tion mixtures using conventional techniques known 
per £§. 

The processes described above may produce 
the compound of formula I or a derivative thereof. It 
is also within the scope of this invention to treat 
any derivative so produced to liberate the free 
compound of formula I, or to convert one derivative 
into another. 



In addition to the processes described above 
the compounds of formula I may be made by a 
25 variety of processes which are analogous to those 
known for the production of structurally similar 
compounds. 

We further provide the compounds of formula II 
and salts," esters, amides and protected derivatives 
30 thereof, which are useful as intermediates. 

Pharmaceutically acceptable esters include es- 
ters with C1 to 10 alcohols, eg alky I C 1 to 6 esters 
and esters with benzyl alcohol. The amides may 
be, for example, unsubstrtuted or mono-or di-C 1 to 
35 6 alkyl amides and may be made by conventional 
techniques, eg reaction of an ester of the cor- 
responding acid with ammonia or an appropriate 
amine. 

We prefer compounds of formula I in which D 
40 is a chain comprising from 2 to 11 atoms, more 
preferably from 3 to 11 and most preferably from 3 
to 6 atoms. 

We prefer the atoms in chain D to be selected 
from C and N. We further prefer that less than 4 N 

45 atoms are present in the chain, more preferably 
less than 3 and most preferably only one. When 
there is one N atom in the chain we prefer it to be 
less than 5 atoms away from the group C = X„ 
more preferably less than 3 atoms away and most 

so preferably one atom away. 

The chain may optionally be substituted. We 
prefer such substituents to be selected from alkyl 
C 1 to 10, phenyl and aminoaikyl C 1 to 6. We 
prefer the substituents to be at each or either end 

55 of the chain D. Thus when the substituent is alkyl C 
1 to 10 or aminoaikyl C 1 to 6 we prefer it to be at 
the end adjacent the group C = X,. The alkyl sub- 
stituent is preferably alkyl C 1 to 6, more prefer- 
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ably alkyl C 1 to 3 and most preferably methyl. 
The amlnoalkyl substituent Is preferably amlnoalkyl 
CI to 4 and more preferably aminobutyl. When the 
substituent is phenyl we prefer it to be at the end 
of the chain D remote from the group C «X,. 

We prefer the 0 or S containing substituent to 
be capable of chelating organic zinc. The 0 or S 
containing substituent is preferably at a position of 
from 3 to 5 atoms away from the group C = X, and 
more preferably 3 atoms away from the group 



C = X,. When the substituent contains 0 we prefer 
it to be a C = 0 group and more preferably a - 
COOH group or a derivative thereof, eg an alkyl C 
1 to 6 ester. When the substituent contains S we 
prefer it to be a group -SH or a protected derivative 
thereof, eg acetylthio. 
X, is preferably 0. 

We particularly prefer the group of compounds 
of formula VIII, 



w 



ZCRRCON^ JCHJ 
d n 



VIII 



in which R 2 , Y and n are as defined above, 

R is hydrogen, alkyl C1 to 10 or alkyl C1 to 6 
substituted by NH a , 

Z is R 2 CH(C00H)NH-or R.SCH,-, 

R, is hydrogen or R.CO-, 

R 2 is alkyl C 1 to 10 or phenylalkyl C7 to 12, and 

R, is alkyl C 1 to 10 or phenyl, 

and pharmaceutical^ acceptable salts, esters and 
amides thereof. 

We prefer those compounds of formula I in 
which 2 is R,CH(COOH)NH-. 

When Z is R 2 CH(C00H)NH-we prefer the par- 
tial structure -NHCHRCO-in formula VIII to be part 
of a naturally occurring amino acid. We specifically 
provide compounds in which Z is R,CH(COOH)NH- 
and the two -COOH groups are in different forms, 
eg where one is esterified and the other is not. We 
also prefer the group COOH in the substituent Z to 
be in the form of an ester or amide, eg to be an 
alkyl C 1 to 6 ester, preferably an ethyl ester. We 
further prefer the carbon atom to which the group 
COOH or its derivative in the substituent Z is 
attached to be in the S configuration. 

Where any of R, R 2 , R,, FU, R,, R«, R 7 , R„ R,. 
R rt or R„ represent alkyl they may individually be 
straight, branched or cycloalkyl, eg containing up 
to and including 6 carbon atoms. We prefer R to 
be alkyl C 1 to 6 or aminoalkyl C 1 to 6. When R is 
unsubstituted alkyl C 1 to 6 we prefer R to be 



methyl. When R is aminoalkyl C 1 to 6 we prefer 
25 the NH, group to be at the end of an unbranched 
chain, in particular we prefer R to be the group - 
CH^CH^CHjNH,. We further prefer the carbon 
atom to which R is attached to be in the S configu- 
ration. 

30 When R a is alkyl we prefer it to be a straight 
chain aJkyl, preferably a C 1 to 6 alkyl. most 
preferably n-propyl. When R, is phenylalkyl C7 to 
12 we prefer the alkyl chain to comprise 1 to 3 
carbon atoms. In particular, when R a is phenylalkyl, 

35 we prefer R, to be phenylethyl. 

We prefer R f to be alkyl C 1 to 10, more 
preferably alkyl C1 to 6 and most preferably meth- 
yl. 

We prefer R, 0 to be alkyl C 1 to 6 and more 

40 preferably methyl. 

Where R, represents alkyl it may be straight, 
branched or cycloalkyl, eg containing up to and 
including 10 carbon atoms. The term cycloalkyl 
includes any mono-, bi-or tri-cyclic alkane. When 

45 R 3 represents a 5 membered heterocyclic group we 
prefer only one heteroatom to be present. When R, 
represents a 6 membered heterocyclic group we 
prefer one or two heteroatoms to be present, pref- 
erably selected from N and O. Examples of Rj are 

50 methyl, pyridyl. furyl, methoxy, methyithio, t-butyl, 
isopropyl, cyclohexyl, morpholinyl, adamantyl, 
methylamino, benzyl, naphthyl and phenyl option- 
ally substituted by methyithio, methoxy, methyl, 
ethyl, chloro or CF S . 

55 We prefer R a to be alkyl C 1 to 10 or cycloalkyl 
C3 to 10, more preferably alkyl C 1 to 6 or cycloal- 
kyl C3 to 6. We particularly prefer R 3 to be either t- 
butyl or cyclohexyl. 
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Y is preferably 0, or more preferably S. 
We prefer n to be 0. 

We prefer the -COOH substituent on the Y 
containing heterocyclic ring to be underivatised. 
We further prefer the asymmetric carbon atom of 
the Y containing heterocyclic ring to be in the S 
configuration. 

R, is preferably hydrogen. 

We particularly prefer the specific group of 
compounds of formula VIII in which 2 is R,CH- 
(COOH)NH-, Y is S. R is methyl or aminobutyl. n is 
0, R 2 is n-propyl or phenytethyl and R 3 is t-butyl 
and pharmaceutical^ acceptable salts, esters and 
amides thereof. 

The preferred salts of the compounds of for- 
mula VIII. are maleates, hydrochlorides, ammonium 
salts or dicyclohexyl-ammonium salts. 

The compounds of formula I may contain one 
or more asymmetric carbon atoms and may there- 
fore exhibit optical and/or diastereo isomerism. Dia- 
stereoisomers may be separated using conven- 
tional techniques, eg chromatography or fractional 
crystallisation. The various optical isomers may be 
isolated by separation of a racemic or other mix- 
ture of the compounds using conventional, e.g. 
fractional crystallisation or HPLC, techniques. Alter- 
natively the desired optical isomers may be made 
by reaction of the appropriate optically active start- 
ing materials under conditions which will not cause 
racemisation. We prefer those compounds of for- 
mula I and formula VIII in which any asymmetric 
carbon atoms are in the S configuration. 

The compounds of the invention are advanta- 
geous in that they are more efficaceous, produce 
less side effects, are longer acting, more readily 
absorbed, less toxic, distributed in the body tissues 
in a different manner or have other advantageous 
properties when compared to compounds of similar 
structure. 

The compounds of the invention are useful 
because they possess pharmacological properties. 
In particular they inhibit angiotensin converting en- 
zyme and thus block conversion of the decapep- 
tide angiotensin I to angiotensin II (see Example A). 
Angiotensin II is a potent vasoconstrictor in mam- 
mals. It also stimulates aldosterone release which 
results in salt and fluid retention. Increased blood 
pressure is the physiological result of these 
changes. Inhibitors of angiotensin converting en- 
zyme are thus effective antihypertensive agents in 
a variety of animal models (see Example B) and 
are indicated for use clinically, for example, in 
patients with renovascular, malignant or essential 
hypertension or chronic congestive heart failure. 
See. for example, D W Cushman et al., Biochem- 
istry 16 . 5484 (1977) and E W Petrillo and M A 
Ondetti. Med. Res. Rev. 2 93 (1982). 



Thus, the compounds of this invention are use- 
ful as antihypertensives in treating hypertensive 
mammals, including humans and they can be utilis- 
ed to achieve reduction of blood pressure, eg in 
5 formulations containing appropriate pharmaceutical- 
ly acceptable excipients, diluents or carriers. The 
compounds of the invention can be administered - 
(to animals or humans) in unit dosages of 1 to 
500mg generally given several times, eg 1 to 4 

w times, per day thus giving a total daily dose of 
from 1 to 2000 mg per day. The dose will vary 
depending on the type and severity of disease, 
weight of patient and other factors which a person 
skilled in the art will recognise. 

75 The compounds of this invention may be given 
in combination with other pharmaceutically active 
compounds, eg diuretics or antihypertensives. The 
dosage of the other pharmaceutically active com- 
pound can be that conventionally used when the 

20 compound is administered on its own, but is prefer- 
ably somewhat lower. To illustrate these combina- 
tions, one of the antihypertensives of this invention 
effective clinically in the range, eg 1-200 milligrams 
per day, can be combined at levels ranging, eg 

25 from 1-200 milligrams per day with the following 
antihypertensives and diuretics in dose ranges per 
day as indicated: 

hydrochlorothiazide (15-200mg), chlorothiazide 
(125-2000mg), ethacrynic acid (15-200mg) f - 

30 amiloride (5-20mg), furosemide (5-80mg), pro- 
panoic (20-480mg), timolol (5-50mg) nifedipine - 
(20-1 OOmg), verapamil (120-480mg) and methyl- 
dopa (65-2000mg). In addition, the triple drug com- 
binations of hydrochlorothiazide (15-200mg) plus 

35 amiloride (5-20mg) plus converting enzyme inhibi- 
tor of this invention (1-200mg) or hydroch- 
lorothiazide (15-200mg) plus timolol (5-50mg), plus 
the converting enzyme inhibitor of this invention (1- 
200mg) are contemplated. The above dose ranges 

*o may be adjusted on a unit basis as necessary to 
permit divided daily dosage. Also, the dose may 
vary depending on the severity of the disease, 
weight of patient and other factors which a person 
skilled in the art will recognise. 

45 According to our invention we also provide a 
pharmaceutical composition comprising preferably 
less than 80%, more preferably less than 50%, eg 
1 to 20%, by weight of a compound of formula I. or 
a pharmaceuticaily acceptable salt or ester thereof. 

so in admixture with a pharmaceuticaily acceptable 
adjuvant, diluent or carrier. 

Thus the compound may be put up as a tablet, 
capsule, dragee, suppository, suspension, solution, 
injection, implant, a topical, eg transdermal, prep- 

55 aration such as a gel, cream, ointment, aerosol or a 
polymer system, or an inhalation form, eg an 
aerosol or a powder formulation. 
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We prefer compositions which are designed to 
be taken oesophageally and to release their con- 
tents in the gastrointestinal tract. Thus we prefer 
tablets which may, for example, be made by direct 
compression. In such a process the active ingre- 
dient is mixed with one or more of modified forms 
of starch, calcium phosphate, a sugar eg lactose, 
microcrystalline cellulose and/or other directly com- 
pressible excipients, together with lubricant(s), eg 
stearic acid or magnesium stearate, flow aid(s), eg 
talc or colloidal silicon dioxide, and disintegrant(s), 
eg starch or the materials sold under the Trade 
Marks, Nymcel, Ac-Di-Sol, Explotab and Plasdone 
XL Tablets are then formed by direct compression, 
and may be sugar or film coated eg with hydrox- 
ypropylmethylcellulose. 

Alternatively the active ingredient may be 
granulated before tabletting. In such cases the ac- 
tive ingredient is mixed with one or more of starch, 
calcium phosphate, a sugar eg lactose, micro- 
crystalline cellulose or other suitable excipients and 
granulated with a binder such as starch, pregelled 
starch, polyvinylpyrrolidone, gelatine, a modified 
gelatine, or a cellulose derivative, eg hydrox- 
ypropylmethylcellulose. The mass is then dried, 
sieved and mixed with lubricant(s), flow aid(s) and 
disintegrant(s), such as described in the previous 
paragraph. Tablets are then formed by compres- 
sion of the granules, and may be sugar or film 
coated, eg with hydroxypropylmethylcellulose. 

As a further alternative a powder, blend or 
granules, such as those described above as inter- 
mediates in tabletting, may be filled into a suitable, 
eg gelatine, capsule. 

in order to improve the bioavailability, or de- 
crease variability of availability, of the active ingre- 
dient the compound may be> 

a) dissolved in a suitable solvent, eg polyeth- 
ylene glycol, Gelucaire, arachis oil, a - 
(hydrogenated) vegetable oil or beeswax and the 
solution is then filled into a gelatine capsule, 

b) produced as a spray-dried or freeze-dried 
form prior to mixing with other excipients, 

c) milled and/or micronised to produce a 
powder with a large surface area prior to mixing 
with other excipients, 

d) made into a solution and distributed over 
an inert excipient having a large surface area, eg 
colloidal silicon dioxide. The solvent is evaporated 
and further excipients added, 

e) formed into a complex with cyclodextrin 
prior to mixing with other excipients. This complex 
also assists in increasing light stability, or 

f) made into a solid solution or co-precipitat- 
ed, eg with polyvinylpyrrolidone, 
polyethylenegiycol, modified cellulose, hydrox- 
ypropylmethylcenulose, urea or a sugar prior to 
mixing with further excipients. 



The compounds, either in their normal form or 
in a modified form, eg as described immediately 
above, may be formulated in a controlled release 
form. Thus the compound may be dispersed, or 

5 contained in, a polymer matrix formed from, for 
example, ethylcellulose, hydroxypropylmethylcel- 
lulose or the product sold under the Trade Mark 
Eudragit. Alternatively the compound may be for- 
mulated as a tablet or beads which are surrounded 

70 by a semi-permeable membrane, eg shellac, ethyl- 
cellulose or an acrylate/methacrylate polymer. 

Certain of the compounds of formula I can form 
hydrates or solvates, eg with an alcohol such as 
ethanol or, for example when Y is NH can exist in 

75 tautomeric forms. 

The invention is illustrated, but in no way limit- 
ed by the following Examples in which tempera- 
tures are in degrees centigrade. 



3-[N-(1-(S)-Ethoxycarbonyl-3-phenylpropyl)-L- 
alanyl]-2,3-dihydro-5-phenyl-1,3,4-thiadia20le-2-(S>- 
25 carboxylic acid 

a) Benzyl 2,3-dihydro-5-phenyl-1,3.4-thiadiazole-2- 
carboxylate 

30 A solution of benzenecarbothiotc acid 
hydrazide (2g) and benzyl glyoxylate (2.6g) in 
ethanol (5ml) was stirred at room temperature for 
18 hours under nitrogen. The solvent was removed 
by evaporation and the residue was flash 

35 chromatographed to yield the sub-title product - 
(3.5g) as a beige solid. 

A mass spectrum showed M + 298 (base peak 
163). 

CHINAS requires MWt 298. 

40 

b) Benzyl 3-[N-(1 -(S)-ethoxycarbonyl-3-pheny I- 
propyl)-L-alanylh2 f 3-dihydro-5-phenyl-1,3,4- 
thiadiazole-2-(R)-carboxylate 

45 

A stirred mixture of N-(1-{S)-ethoxycarbonyl-3- 
phenylpropyl)-L-alanine (3.1 g) and 1 -hydroxyben- 
zotriazole (1.7g) in dichloromethane (100ml) was 
treated with a solution of the product of step a) - 

so (6.85g) in dichloromethane (25ml). A solution of 
dicyclohexylcarbodiimide (226g) in dich- 
loromethane (20ml) was added over 20 minutes 
and the mixture was stirred at room temperature 
for 2 days under nitrogen. 

55 The suspended solid was filtered, the filtrate 
evaporated and the residue was purified by flash 
chromatography to give the sub-title product - 
(5.23g) as a gum. 



20 

Example 1 
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A fast atom bombardment mass spectrum 
showed M*560 (base peak 91). 
C 3 ,H n N 3 0,S requires MWt 559. 



c) Benzyl 3-[N-(1-(S)-ethoxycart)onyl-3-phenyl- 

propyl)-L-alanyl]-2,3-dihydro-5-phenyl-1 t 3,4- 

thiadiazole-2-(S)-carboxylate 

A solution of the product from step b) (0.16g) f 
pyrrolidine (0.16ml) and 3A molecular sieves - 
(02g) in acetonitrile (3.2ml) was stirred at room 
temperature for 3.5 hours. The mixture was poured 
into water and extracted with ether, dried over 
magnesium sulphate and evaporated. The residue 
was flash chromatographed to give the sub-title 
product (0.05g) as a gum. 

A fast atom bombardment mass spectrum 
showed M+560 (base peak 91). 

Cj.HnNjCS requires MWt 559. 



d) 3-[N-(1-(S)-EthoxycartX)nyl-3-phenylpropyl)-L- 
aIanyl>2 I 3-dihydro-5-phenyl-1 f 3,4-thiadiazole-2-(S)- 
carboxylic acid 

A solution of the product from step c) (0.26g) in 
ethanol (20ml) was treated with 10% palladium on 
charcoal (0.1 g) and stirred in a pressure vessel 
under hydrogen at 3 atmospheres at room tem- 
perature tor 3 days. The catalyst was filtered off 
and the filtrate evaporated. The residue was 
triturated with ether to give the title product (0.08g) 
as a white solid, m.p. 180.5M82*. 

A mass spectrum (FAB) showed M+470 (base 
peak 234). 

C^NAS requires MWt 469. 



CkH^N AS requires MWt 469. 



Example 3 

5 

2,3-Dihydro-3-(3-mercapto-1-oxopropyl)-5-phenyl- 
1,3,4-thiadiazole-2-carboxylic acid 

a) Ethyl 2.3-dihydrr>5-phenyl-1,3.4-thiadiazole-2- 
10 carboxylate 

A solution of benzenecarbothioic acid 
hydrazide (0.4g) and ethyl glyoxylate (0.4g) in 
ethanol (1ml) was stirred at room temperature for 2 
is hours. The solvent was removed by evaporation 
and the residue re-evaporated with toluene (x2) to 
yield the sub-title product (0.7g) as a gum. 

A mass spectrum showed M*236 (base peak 
163). 

20 C„H„N,0,S requires MWt 236. 



b) Ethyl 3-(3-acetylthio-1-oxopropylh2,3-dihydro-5- 
phenyl-1 t 3,4-thiadiazole-2-carboxy late 

25 

A solution of the product of step a) (2.36g) in 
toluene (100ml) was treated with polyvinylpyridine - 
(2.0g) and 3-acetyfthiopropanoyl chloride (1.7g) and 
the mixture stirred at room temperature for 4 hours. 

30 The mixture was filtered and the filtrate stirred with 
a saturated solution of sodium bicarbonate (100ml) 
for 1 hour. The organic phase was separated, 
washed with water, dried and evaporated to a gum. 
The residue was purified by flash chromatography 

35 to give the sub-title product (2.62g) as an oil. 

A mass spectrum showed M*366 (base peak 
163). 

CH,.N,O.S a requires MWt 366. 



c) 2,3-Dihydro-3-(3-mercapto-1 -oxopropyl)-5- 
phenyl-1,3Amiadiazole-2-carboxylic acid 

A solution of the product of step b) (2.6g) in 
methanol (20ml) was cooled to 0° under nitrogen 
and treated dropwise with a solution of potassium 
hydroxide (L42g) in water (8ml). The mixture was 
allowed to warm to room temperature over 2 hours 
and then partitioned between ethyl acetate and 
water. The aqueous phase was acidified with 2N 
HCI and the organic phase separated, washed with 
water and dried. Evaporation yielded an oil which 
slowly crystallised to give the title product (0.7g) as 
white crystals, mp 145-6*. 



Example 2 40 

3-[N-(1-(S>-Ethoxycarbonyl-3-phenylpropyl)-L- 
alanyl>2,3-dihydro-5-phenyM ,3 t 4-thiadiazole-2-(R>- 
carboxylic acid 

45 

A solution of the product from Example 1. step 
b) (0.43g) in ethanol (100ml) was treated with 10% 
palladium on charcoal (0.1 g) and stirred in a pres- 
sure vessel under hydrogen at 3 atmospheres at 
room temperature for 3 days. The catalyst was so 
filtered off and the filtrate evaporated. The residue 
was triturated with a mixture of ether and petroleum 
ether (bp 40°-60°) to give the title product (0.1 9g) 
as a pale grey, non-crystalline solid. 

A mass spectrum (FAB) showed MM70 (base 55 
peak 234). 
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Found: C 48.54, H 4.17, N 9.49, S21.68% 
CHbNjOiSj requires 
C 48.65, H 4.05, N 9.46. S21.62% 



Example 4 

5-t-Butyl-3-[N-(1-(S)-ethoxycarbonyl-3- 
phenylpropyl)-L-alanyl>2,3-dihydro-1 t 3,4- 
thiadiazole-2-(S)-carboxylic acid 

a) Benzyl 5-t-butyl-2 l 3-dihydro-1,3 l 4-thiadiazole-2- 
carboxylate 

A solution of t-butylcarbothioic acid hydrazide - 
(0.7g) and benzyl glyoxylate (1g) in ethanol (15ml) 
was stirred under nitrogen for 16 hours. The sol- 
vent was removed by evaporation and the residue 
was purified by flash chromatography (petroleum 
ether/ethyl acetate eiuent) to yield the sub-title 
product (1.1g) as a gum. 



b) Benzyl 5-t-buty l-3-[N-(1 -(S)-ethoxycarbonyl-3- 

phenylpropyl)-L-aJanyl}-2,3-dihydro-1 > 3,4- 

thiadiazole-2-(R)-carboxylate 

A stirred mixture of N-(1 -(S)-etnoxycarbony[-3- 
phenylpropylK-alanine (0.57g) and 1-hydroxyben- 
zotriazole (0.28g) in dichloromethane (40ml) was 
treated with a solution of the product of step a) - 
(1.14g) in dichloromethane (5ml). Dicyclohexylcar- 
bodiimide (0.42g) was added and the mixture 
stirred at room temperature for 16 hours under 
nitrogen. The suspended solid was removed by 
filtration and the filtrate evaporated to a gum. The 
residue was purified by flash chromatography to 
give the sub-title product (0.82g) as an oil. 

A mass spectrum (FAB) showed M + 540 (base 
peak 91). 

G*H v N,0,S requires MWt 539. 



c) Benzyl 5-t-buty I-3-[N-(1-(S)-ethoxycarbonyl-3- 
phenyl propyH-aJanyl>2,3-dihydro-1 .3,4- 

thiadiazole-2-(S)-carboxylate 

A solution of the product from step b) (1.0g) 
and pyrrolidine (1g) in dry acetonitrile (30ml) was 
treated with crushed 3A molecular seives and the 
mixture stirred at room temperature for 6 hours. 
The volatile materials were removed by evaporation 
and the S,S,S isomer separated from the more 
polar S.S.R isomer by flash chromatography - 
(petroleum ether/ethyl acetate eiuent). The sub-title 
product (0.4g) was isolated as a clear gum 



A mass spectrum showed M* 539 (base peak 
234). 

CHINAS requires MWt 539. 

5 

d) 5-t-Butyl-3-[N-(1 -(S>ethoxycarbonyl-3-phenyl- 
propyl)-L-alanyl]-2,3-dihydro-1 f 3 t 4-thiadiazole-2-(S)- 
carboxylic acid 

70 A solution of the product from step c) (0.67g) in 
ethanol (100ml) was treated with 10% palladium on 
carbon (0.6g) and the mixture stirred under 1 at- 
mosphere of hydrogen for 16 hours. The catalyst 
was removed by filtration and the filtrate reduced in 

75 volume to ca. 2ml by evaporation. The cooled 
solution yielded the title product (0.3g) as white 
crystals, mp 165-8°. 

Found: C.58.87; H.6.89; N.9.34; S,7.21% 

20 C«H 3) N 3 0,S requires 

C.58.80; H.6.90; N,9.35; S,7.13% 

A mass spectrum (FAB) showed M + 450 (base 
peak 234). 
25 C a H 31 N 3 0 5 S requires MWt 449. 



Example 5 

30 5-t-Butyl-3-[N 2 -(1-(S)-carboxy-3-phenylpropyl)-L- 
lysyl>2,3-dihydro-1.3,4-thiadazole-2-(S)-carboxylic 
acid 

a) Benzyl 2-hydroxy-4-phenylbutanoate 

35 

A solution of 2-hydroxy-4-phenylybutanoic acid 
(20.4g), triethylamine (15.9ml) and benzyl bromide 
(12.75ml) in ethyl acetate (64ml) was heated under 
reflux for 16 hours. The solution was cooled and 

40 poured into a mixture of water and ether. The 
separated organic extract was washed with satu- 
rated sodium bicarbonate solution and water, dried 
over magnesium sulphate and filtered. The filtrate 
was evaporated and the residue purified by flash 

45 chromatography (petroleum ether/ethyl acetate 
eiuent) to yield the sub-title product as a yellow oil 
04g). 

A mass spectrum showed M*270 (base peak 

91). 

so C„H«0 3 requires MWt 270. 



b) N*-Benzy loxycarbonyl-N^I -(S)- 

benzyloxycarbonyl-3-phenylpropyl)-L-lysine hydro- 
55 chloride 
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A solution of the product from step a) (13.8g) 
and pyridine (6.6ml) in dichloromethane (136ml) 
was added over 0.5 hours under nitrogen to a 
stirred solution of trifluoromethanesulphonic anhy- 
dride (12.9ml) in dichloromethane (136ml) cooled 
to 5°C. After a further 0.5 hours the solution was 
washed with water, dried over magnesium sul- 
phate, filtered and the filtrate evaporated. 

The residue was taken up in dichloromethane - 
(136ml) and added to a solution of N*- 
benzyloxycartonyl-L-lysirte t-butyl ester (15.5g) 
and triethylamine (6.5ml) in dichloromethane - 
(136ml). The mixture was stirred at room tempera- 
ture for 1 hour, heated under reflux for 2.5 hours, 
cooled, washed with water, dried over magnesium 
sulphate and filtered. The filtrate was evaporated 
and the residue purified by flash chromatography - 
(ether/petroleum ether eluent) to separate and iso- 
late the more polar SS isomer. 

A solution of the SS t-butyl ester (0.5g) in ether 
(15ml) was cooled to +5° and saturated with hy- 
drogen chloride for 2 hours. The solution was 
stirred at room temperature for a further 18 hours 
and the solvent was then removed by evaporation. 
Trituration of the residue in ether gave the sub-title 
product as a white solid (0.39g). 

A fast atom bombardment mass spectrum 
showed M*533 (base peak 91). 

C,,H,N a O. requires MWt 532. 



c) Benzyl 3-[N'-benzy loxycarbony l-N J -(1 -(S)- 

benzyloxycarbonyl-3-phenylpropyl)-L-lysylh5-t- 

butyl-2,3-dihydrch1,3,4-miadiazole-2-(R)^arboxylate 

A stirred solution of the SS product from step 
b) (5.68g) and 1-hydroxybenzotriazole (1.35g) in 
dichloromethane (85ml) was treated with a solution 
of the product of Example 4, step a) (5.87g) in 
dichloromethane (60ml). A solution of dicylohexyl- 
carbodiimide (2.1 g) of dichloromethane (85ml) was 
added over 5 minutes and the mixture was stirred 
at room temperature for 18 hours under nitrogen. 
Triethylamine (1.4ml) was added and the suspend- 
ed solid removed by filtration. The filtrate was 
evaporated and the residue purified by flash 
chromatography to give the sub-title product as an 
oil (2.1g). 

A fast atom bombardment mass spectrum 
showed M*793 (base peak 91). 
C„H„N 4 0 ? S requires MWt 792. 



d) Benzyl 3-{N*-benzy loxycarbony I- N 2 -(1-(S)- 

benzyloxycarbonyl-3-phenylpropyl)-L-lysyl]-5-t- 

butyl-2,3-dihydro-l,3.4-thiadiazole-2-(S)-carboxylate 



A solution of the product of step c) (2.1 g) and 
pyrrolidine (1.6ml) in dry acetonitrile (60ml) was 
treated with crushed 3A molecular sieves and the 
mixture stirred at room temperature for 24 hours 

5 under nitrogen. The volatile materials were re- 
moved by evaporation and the SSS isomer sepa- 
rated from the more polar SSR isomer by flash 
chromatography. The SSS sub-title product - 
(0.47g) was isolated as a clear oil. 

io A fast atom bombardment mass spectrum 
showed M*793 (base peak 91). 
C^N.OrS requires MWt 792. 



is e) 5-t-Butyl-3-tN J -(1-(S)-carboxy-3-phenylpropyl)-L- 
lysylh2,3-dihydro-1,3,4-miadiazole-2-(S><^rboxylic 
acid 

A solution of the product from step d) (1.1g) in 
20 ethanol (90ml) was treated with 10% palladium on 
carbon (0.9g) and the mixture stirred under 1 at- 
mosphere of hydrogen for 1 hour. The catalyst was 
removed by filtration and the filtrate evaporated. 
The residue was recrystallised from a mixture of 
25 tetrahydrofuran and ethanol to give the title product 
as a white solid (0.24g) 

mp slowly decomposes at 180-190° 

Found: C 55.86 H 6.97 N 1 1.24 S 6.56 H,0 2.83 

30 

CnH^N.CS. 0.77H,O 

Requires: C 56.11 H 7.23 N 11.39 S 6.51 H,0 2.82 
A fast atom bombardment mass spectrum 
35 showed M+479 (base peak 84). 

C n H»N,0,S requires MWt 478. 



Example 6 

40 

5-t-Butyh3-[N-(1-(S)-etJioxycarbonylbutyl)-L-alanyl> 
2,3-dihydro-1 ,3,4-thiadiazo»e-2-(S)-carboxyIic acid 

a) Ethyl 2-([(trifluoromethyl)sulphonyl]oxy)- 
45 pentanoate 

Under nitrogen, a solution of pyridine (11. 9g) in 
dry dichloromethane (500ml) was rapidly stirred at 
-22" while trifluoromethane sulphonic anhydride - 

so (40.5g) was added dropwise. After the addition, the 
white slurry was stirred at -22" for 15 minutes and 
then a solution of ethyl 2-hydroxy pentanoate - 
(I6.8g) in dichloromethane was added over 2 min- 
utes at this temperature. The temperature was then 

55 allowed to rise to room temperature and the mix- 
ture was stined vigorously for 1 hour, after which 
time the white solid was filtered off, washed well 
with dichloromethane and the combined washings 
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and filtrate were evaporated to dryness. The oily 
solid obtained was taken up in 60 -80° petroleum 
ether and was passed down a short pad of silica, 
eluting with more petroleum ether. The petroleum 
ether solution was evaporated to dryness leaving 
an oil (23.4g) 

NMR, CDCUdefta: 1.0(3H,t) 1.32(3H,t.) 1.5(2H.m) t 
2.0(2H,m), 4.3<2H,m) 5.12(1H,t) 



b) N-(1-Ethoxycarbonylbutyl)-L-alanine benzyl ester 

L-Alanine benzyl ester hydrochloride (10.0g) 
was converted to the free-base in dichloromethane 
using triethylamine. The resulting mixture was 
evaporated to dryness and the residue was slurried 
with several portions of diethyl ether. The com- 
bined ether solutions were evaporated to dryness 
leaving the free-base as an oil. 



70 



75 



20 



The oil was dissolved in dichloromethane - 
(200ml) and triethylamine (7.2g) was added. The 
resulting solution was stirred under nitrogen at 
room temperature while a solution of the product 
from step a) (12.8g) in dichloromethane was added 
dropwise over 30 minutes. The resulting mixture 
was stirred for 2 hours at room temperature, for 2 
hours at reflux and then was evaporated to dryness 
leaving an oil residue which was purified by flash 
chromatography on silica eluting with 60 -80° pe- 
troleum ether/diethyl ether 5:1 to give the R.S, - 
(4.8g, 34%) and S.S, (4.7g, 33%) diastereoisomer 
in order of elution 



NMR CDC1 3 , delta, 



S,S 

NMR CDC1 3 , delta: 



Q.9(3H,t), 1.24(3H,t), 1.30 (3H,d) 
1.38 (2H,m), 1.6{2H,m), 3.27-(lH,t) 
3.4(lH,q), 4.12 (2H, in), 5.15 (2H,q), 
7.35(5H,s). 

0.9(3H,t); 1.28 (3H,t); 1.38 (3H,d); 
1.3-1.8 (4H,m) ; 3.28 (lH,t) ;3.4 (lH,q) ; 
4.18 (2H,m)? 5.17 (2H,q); 7.35(5E,s). 



c) N-(1-(S)-Ethoxycarbonylbutyl)-L-aianine 

The S.S diastereoisomer benzylester from step 
b) (6.2g) in ethanol (250ml) was hydrogenated at 3 
atmospheres at room temperature for 30 minutes 
over 10% palladium on charcoal (0.6g). The cata- 
lyst was removed by filtration and the filtrate was 
evaporated to near dryness. The residue was slur- 
ried with diethyl ether and the white solid was 
filtered off and was dried to give the required 
product (3.8g) mp 153 -4°. 



Found: C.55.62; H, 8.47: N. 6.32% 
C,oH„NO« requires 
C.55.29; H.8.75; N,6.45% 



d) Benzyl 5-t-butyl-3-[N-(1-(S)-ethoxycarbonyl- 

butyl)-L-aIanyl>2,3-dihydro-1 f 3 l 4-thiadiazole-2-{R)- 

carboxylate 

Under nitrogen at room temperature a mixture 
of the S.S amino acid from step c) (0.62g) and 1- 
hydroxybenzotriazole (0.45g) in dry dich- 
loromethane (125ml) was stirred for 30 minutes 
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with benzyl 5-t-butyl-2,3-dihydro-1,3,4-thiadiazole- 
2-carboxylate (1.6g). Dicyclohexylcarbodiimide - 
(0.6g) was then added and the resulting mixture 
was stirred for 18 hours, filtered and the filtrate 
evaporated to dryness. The residue was purified by 
column chromatography on silica eluting with 
diethyl ether/petroleum ether (60 -80°), 1:1 to give 
the required diester as an oil (1.1g) 

NMR CDCl,,delta: 0.9(3H,t), 1.2-1 .7(1 9H.m), 3.3- 
(1H,t) 4-2(3H,m), 5.2(2H,q), 6.18(1 H,s) 7.35(5H,s). 



e) Benzyl 5-t-butyl-3-[N-(HS)-ethoxycarbonyl- 

butyl)-L-alanyl>2.3-dihydro-1 ? 3 f 4-thiadiazoie-2-{S)- 

carboxylate 

Under nitrogen, pyrrolidine (1.5ml) was added 
to a solution of the 'S.S.R' ester (step d) (1.6g) and 
the resulting solution was stirred at room tempera- 
ture for 24 hours. The 1:1 mixture of S,S,R* and 
S t S,S esters so produced was separated by flash 
chromatography on silica eluting with ethyl 
acetate/petroleum ether 60 - 80°, 1:3 to give 0.65g 
of each isomer. The S.S.R isomer was recycled 
such that the total conversion was 81%. NMR 
CDCWelta: 0.9{3H,t), 1.2-1. 7(1 9H,m), 3.3(1 H,t) 4.2- 
(3H,m). 5.17(2H,s), 6.18(1H,s) 

7.35(5H,s). 



f) 5-t-Butyl-3-[N-(1 -(S)-ethoxycarbonylbutyl>-L- 
alanyl}-2,3-dihydrc-1,3,4-thiadiazole-2-(S)- 
carboxyiic acid 

The S,S,S benzyl ester from step e) (1.8g) in 
ethanoi (500ml) was hydrogenated over 10% Pd on 
charcoal (1.8g) at atmospheric pressure and room 
temperature for 5 hours. The catalyst was removed 
by filtration and the filtrate was evaporated to dry- 
ness. The residue was triturated with a 1:1 mixture 
of ether/petroleum ether 60 -80° to give the re- 
quired acid as a white solid (1.3g). mp 183 -5°. 

Found: C, 47.13; H, 7.89; N, 9.31; S. 7.12% 

C„H„N 3 0,S. 2.5 H,0 requires 

C, 4722; H, 7.87; N.9.72; S, 7.41% 



Example 7 



3-[N-(1-(S)-Ethoxycarbonyl-3-phenylpropyl)-L- 
alanyl>2,3-dihydrr>5-[4-(methylthio)phenyl]-1,3,4- 
thiadiazole-2-(S)-carboxylic acid 

5 a) H(4-(Methylthio)phenyl)thioxomethyl]pyrrolrdine 

A mixture of 4-(methylthio)benzaidehyde - 
(50.0g) and sulphur (15.8g) was cooled to 0* and 
pyrrolidone (41.1ml) was added over 30 minutes. 

70 On complete addition the whole was heated under 
reflux for 1.5 hours. The mixture was poured, whilst 
warm, into ethanoi (250ml) and the resulting solid 
filtered off. Recrystallization from ethanoi afforded 
the sub-title compound as a fawn, crystalline solid, 

75 (71.3g).mp 116.5-118°. 



b) 4-[4-(Methylthio)phenylH-(pyrrolidinium-1- 
ylidene)-3-thiobutanoic acid bromide 

A solution of the product of step a) (20.0g) and 
bromoacetic acid (12.9g) in benzene (100ml) was 
stirred at room temperature under nitrogen for 18 
hours. The resulting precipitate was filtered off and 
washed with ether to yield the sub-title compound - 
(28.6g) as a white solid, mp 157-158°. 



c) [((4-(Methylthio)phenyl)thioxomethyl)thio]acetic 
acid 

Hydrogen sulphide was passed through a solu- 
tion of the product of step b) (25.0g) in methanol - 
(250ml) and cooled in an ice bath, for a period of 3 
hours. 

After standing at 0° for 18 hours the solvent 
was removed under reduced pressure and the resi- 
due was triturated with water. The solid was filtered 
off and recrystallised from petroleum ether to afford 
the sub-title compound (16.7g) as a red crystalline 
solid, mp 117°. 



d) 4-(Methylthio)phenylcarbothioic acid hydrazide 

To a solution of the product of step c) (15.0g) 
in methanol (200ml) was added aqueous potassium 
hydroxide (58.0ml, 1M) followed by hydrazine mon- 
ohydrate (3.1ml) dropwise over 30 minutes. After 
stirring at room temperature for 1 hour the mixture 
was acidified to pH 5 with concentrated hydrochlo- 
ric acid. The resulting precipitate was filtered off 
and recrystallised from ethanoi to afford the sub- 
title compound (9.9g) as pale yellow plates, mp 
152-153°. 
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e) t-Butyl 2,3-dihydro-5-[4-(me%lthio)phenylh 
1 ,3,4-thiadiazole-2-carboxylate 

The product of step d) (3.0g) was stirred at 
room temperature under nitrogen with t-butyl glyox- 
ylate (2.0g) in methanol (100ml) for 18 hours. The 
mixture was evaporated and the residue purified by 
flash chromatography (ether/petroleum ether 1 :3) to 
afford the sub-title compound (3.9g) as a pale 
yellow solid, mp 71-72°. 



f) t-Butyl 3-[N-(1 -(S)-ethoxycarbonyl-3-phenyl- 
propyl)-L-aianyl]-2 t 3-dihydro-5-f4-{methylthio)- 
phenyl]-1 t 3,4-thiadiazole-2-(S)-carboxylate 

Prepared from the product of step e) and N-(1- 
(S)-ethoxycarbonyl-3-phenylpropyi)-L-aJanine by 
_ similar processes to those of Example 1, steps b 
and c as a yellow oil. 

-A mass spectrum (FAB) showed IVT572 (base 
peak 234) 

CmH^NjOsS, requires 571. 



g) 3-[N-(1 -(S)-Ethoxycarbonyl-3-pheny lpropyl)-L- 
alanyl>2 l 3-dihydro-5-[4-(methylthio)phenyl]-1.3.4- 
thiadiazole-2-(S)-carboxylic acid 

A solution of the product (1.0g) from step f) in 
dry diethyl ether (50ml) was saturated with hy- 
drogen chloride for 3 hours. The solvent was evap- 
orated and the residue was purified by chromatog- 
raphy to give the title compound (0.1 g) as a pale 
yellow solid, mp 163-164° 

Found: C, 57.46; H t 5.53; N, 8.01; S, 12.14 

CkH^NjO.S,. 0.5 H,0 requires 
C, 57.25; H.5.72; N, 8.01; S. 12.21 



Example 8 

Ammonium 2,3-dihydro-3-(3-mercapto-2-(S)- 
methyl-1 -oxopropyl)-5-phenyM ,3,4-thiadazole-2- 
(S)-carboxylate monohydrate 

a) Benzyl 3-(3-acetylthio-2-(S)-methyM-oxopropyl)- 
2 t 3-dihydrc-5-phenyI-l,3,4-thiadia20le-2-carboxylate 

3-Acetylthio-2-(S)-methylpropanoyl chloride - 
(2.3g) in dichloromethane (30ml) was added over 5 
minutes to a stirred mixture of the product of 
Example 1. step a) (3.6g) and polyvinylpyridine - 
(2.4g) in dichloromethane (60ml). The mixture was 
stirred at room temperature for 20 hours and 3- 



acetylthio-2-(S)-methylpropanoyl chloride (1 .2g) 
was then added. The mixture was stirred for a 
further 2 hours, filtered and the filtrate stirred with a 
saturated solution of sodium bicarbonate for 1 hour. 
5 The organic phase was separated, washed with 
water, dried and evaporated to a gum. The residue 
was purified by flash chromatography to give the 
sub-title product (4.4g) as an oil. 

10 

b) Ammonium 2,3-dihydro-3-(3-mercapto-2-(S)- 
methyl- 1 -oxopropy!)-5-phenyM ,3,4-thiadiazole-2- 
(S)-carboxylate 

is A solution of the product of step a) (2.8g) in 
methanol (50ml) under nitrogen was treated drop- 
wise with a solution of potassium hydroxide (1.3g) 
in water (100ml). The mixture was stirred for a 
further 4 hours and then partitioned between ether 

20 and water. The separated aqueous phase was 
acidified with 2N HCI and extracted with ether. The 
organic phase was washed with water, dried and 
evaporated to an oil. The residue was purified by 
reverse phase HPLC to give the title product - 

25 (0.023g) as a white solid, mp 194-7°. 

A mass spectrum showed M+310 (base peak 
163). 

C«H u N,0 3 S, Requires MWt 310. 

30 

Example 9 

2-Cyclohexyl-5,6-dihydrc-4-(3-mercapto-1 - 
oxopropyl)-4H-1 ,3,4-thiadiazine-5-carboxylic acid 

35 

a) Benzyl 2-cyclohexyl-5,6-dihydro-4H-1,3,4- 
thiadiazine-5-carboxylate 

A solution of 2-bromoprop-2-enoic acid benzyl 
40 ester (1.68g) in dry benzene (10.2ml) was added to 
cyclohexane carbothioic acid hydrazide (1.0g) in 
dry dimethylformamide (10ml). The mixture was 
cooled to 0° and stirred, under an atmosphere of 
nitrogen, during the gradual addition of 1,5- 
<5 diazabicyc!o[4.3.0]non-5-ene (0.78g) and then for a 
further 20 minutes at 0°. Ethyl acetate (100ml) was 
added and the mixture was washed with brine and 
dried over magnesium sulphate. The solvent was 
evaporated under reduced pressure and the result- 
so ing oil purified by flash chromatography using 10% 
ethyl acetate/90% petroleum ether as eluent to 
yield the sub-title product (1.0g) as a pink solid. 
A mass spectrum showed M+318 (base peak 

91). 

55 CH^OtS requires MWt 31 8. 
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b) Benzyl 4-(3-acety!thio-1-oxopropyl)-2-cyclohexyl- 
5.6-dihydro-4H-1 ,3,4-thiadiazine-5-carboxylate 

3-Acetylthiopropanoyl chloride (0.45g) and 
poly-(4-vinylpyridine) (0.8g) were added to a solu- 5 
tion of the product of step a) (0.86g) in dry toluene 
(20ml). The mixture was stirred under an atmo- 
sphere of nitrogen for 20 hours. Diethyl ether - 
(30ml) was added and the mixture filtered. The 
filtrate was evaporated and the product purified by io 
flash chromatography to yieid the sub-title product 
(l.05g) as a pale yellow oil. 

Mass spectrum (FAB) showed M*449 (base 
peak 91). 

C B H a N,04$, requires MWt 448. 75 



c) 2-Cyclohexyl-5 > 6-dihydro-4-(3-mercapto-1-ox-- 
opropyl)-4H-1 ,3,4-thiadiazine-5-carboxylic acid 

20 

1M Potassium hydroxide solution in methanol - 
(5.83ml) was added to a solution of the product of 
step b) (0.87g) in methanol (10ml) and water (5ml). 
The mixture was stirred under an atmosphere of 
nitrogen for 2 hours. Acetic acid was added and 25 
the solvent evaporated under reduced pressure. 
The mixture was purified by flash chromatography 
using 1% acetic acid/ethyl acetate as eluent to 
yiekj the title compound (0.24g) as a white solid, 
mp 95-97°. 30 

Mass spectrum showed M+316 (base peak 
156). 

requires MWt 316. 



Example 10 

2,3-Dihydro-3-(3-mercapto-1-oxopropyl)-5-phenyl' 
1 ,3,4-oxadiazole-2-carboxy(ic acid 

40 

a) Ethyl (benzoylhydrazono)acetate 

A solution of benzoyl hydrazine (1.4g) and 
ethyl glyoxylate (1.32g) in ethanol (50ml) was 
stirred at room temperature for 24 hours. The sol- 45 
vent was evaporated and the residue treated with 
ether to give the sub-title product (1.8g) as white 
solid, mp 140-3". 



b) 3-(Acetyfthio)propionic anhydride 

A solution of 3-{acetyrthio)propionic add (3.4g) 
in ether (20ml) was treated dropwise with a solution 
of dicyclohexylcarbodiimide (2.1 g) in ether with 
water-bath cooling. The mixture was stirred for 1.5 
hours, filtered and the filtrate evaporated to give 
the sub-title product (3.2g) as a yellow oil. 



c) Ethyl 3-(3-acetylthio-1-oxopropyl)-2,3-dihydro-5- 
phenyM ,3,4-oxadiazole-2-carboxy late 

- A mixture of the product from step a) (2.6g) 
and the crude product from step b) (3.2g) in pyr- 
idine (0.9ml) was heated at 100° for 18 hours. The 
mixture was poured into water and extracted with 
ethyl acetate. The separated organic extract was 
washed with water, saturated aqueous sodium bi- 
carbonate solution, water, dried and evaporated. 

The residue was purified by flash chromatog- 
raphy to give the sub-title product (1.6g) as a 
yellow oil. 

A mass spectrum showed M*350 (base peak 
147). 

CtsHtfNtO s S requires MWt 350. 



d) 2,3-Dihydro-3-(3-mercapto-1 -oxopropyl)-5- 
ph«nyh1,3,4-oxadia20le-2-<»rb0)(ylic acid 

A solution of the product from step c) (1 .44g) in 
methanol (40ml) was cooled to 15° under nitrogen 
and treated dropwise with a solution of potassium 
hydroxide (0.69g) in water (40ml). The mixture was 
stirred at room temperature for 2 hours and then 
the solvents were evaporated. The residue was 
taken up in water and washed with ether. The 
aqueous phase was acidified with 2N HCI and 
extracted with ethyl acetate. The separated organic 
phase was washed with water, dried and evap- 
orated. The residue was purified by flash 
chromatography to give a pale yellow solid. The 
solid was taken up in dichioromethane, treated with 
charcoal, filtered and the filtrate evaporated to give 
the title product (0.24g) as an off-white solid, mp 
106-9°. 



Example 11 



55 
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2>Dihydro-3-(3-mercapto-1-oxopropyl)-5-{4- 
trifluorome%l)phenylH,3/Whiadiazole-2- 
carboxyiic acid 

a) 4-{Trifluoromethyl)phenylcarbothioic acid 
hydrazide 

[((4-(Trifluoromethyl)phenyl)thioxomethyI)thioh 
acetic acid (6.7g) was dissolved in methanol - 
(50ml). Potassium hydroxide (1.34g) in water 
(15ml) was added followed by hydrazine hydrate - 
(1.28ml). The mixture was stirred for 4 hours at 
room temperature. Glacial acetic acid was added 
until the pH was 5 and the solvent was removed 
under reduced pressure. The product was extract- 
ed with diethyl ether (250ml) and the solvent was 
evaporated under reduced pressure. The resulting 
solid was crystallised from cyclohexane as pale 
pink crystals (4.0g) mp 1 14-1 1 5.5°. 



b) Benzyl 2,3-dihydro-5-[4-(trifluoromethyl)phenyl]- 
1 ,3,4~thiadiazole-2-carboxylate 

Benzyl glyoxalate (0.8g) was added to a solu- 
tion of the product from step a) (1.0g) in dry 
ethanol (30ml). The mixture was stirred at room 
temperature under an atmosphere of nitrogen for 5 
hours. The solvent was removed under reduced 
pressure and the product was crystallised from 
ethanol to yield the sub-title product (1.4g) as white 
crystals, mp 99-100.5°. 



c) Benzyl 3-[3-acetylthic-1-oxopropylh2,3-dihydro- 

5-[4-(trifluoromethyl)phenyl}-1 t 3.4-thiadiazole-2- 

carboxylate 

3-Acetylthiopropanoyl chloride (0.36g). poly (4- 
vinyl pyridine) (0.8g) and the product from step b) - 
(0.8g) were stirred together in dry toluene (30ml) 
under an atmosphere of nitrogen for 20 hours. 
Diethyl ether was added and the solid was filtered 
off and washed with diethyl ether. The filtrate was 
evaporated under reduced pressure and the result- 
ing product was crystallised from ethanol to yield 
the sub-title product (0.9g) as a white solid, mp 
120-121°. 



d) 2,3-Dihydro-3-(3-mercapto-1 -oxopropyl)-5-[4- 
(trifluoromethyl)phenyl]-1 ,3,4-thiadiazole-2- 
carboxylic acid 

Potassium hydroxide in methanol <1M, 4.9ml) 
was added to a solution of the product from step 
c) (0.81 g) in methanol (10ml) and water (5ml). The 
mixture was stirred under an atmosphere of nitro- 



gen for 2 hours. Glacial acetic acid was added and 
the solvent was removed under reduced pressure. 
The product was purified by flash chromatography 
using 1% acetic acid/99% ethyl acetate as eluent 
5 to yield the title compound (0.23g) as a fawn solid, 
mp softens 93-75°. 

A mass spectrum showed M* 364 (base peak 
231) 

CnHnF^OjS, requires MWt 364. 



Example 12 

Benzyl 4-[3-acetylthic-1 -oxopropylJ-5,6-dihydro-1 - 
75 methyl-2-phenyMH-1 ,3,4-triazine-5-carboxylate 

a) Benzyl 5,6-dihydrc-1-methyl-2-phenyl-4H-1,3,4- 
triazine-5-carboxylate 

20 ' Benzenecarboximidic acid-N-methyl hydrazide 
"monohydroiodide (0.43g) in dry dimethylformamide 
(10ml) and benzyl 2-bromo-prop-2-enoaie (0.41 g) 
in benzene (2.5ml) were cooled to 0° and stirred 
together under an atmosphere of nitrogen. A solu- 

25 ton of 1 f 5-diazabicyclo[4.3.0]non-5-ene (0.4ml) in 
dimethylformamide (5ml) was added gradually and 
the mixture was stirred at 0° for a further 20 
minutes. Ethyl acetate (100ml) was added and the 
mixture was washed with brine (30ml) and dried 

30 over magnesium sulphate. The solvent was re- 
moved at reduced "pressure to yield the sub-title 
product (0.46g) as an orange oil. 

A mass spectrum showed M* 309 (base peak 

91). 

35 A fast atom bombardment mass spectrum 
showed M+ 310 (base peak 91). 
C„H, f NA requires MWt 309. 



40 b) Benzyl 4-[3-acetylthio-1-oxopropyi>5,6-dihydro- 
1 -methy l-2-pheny I-4H-1 ,3,4-triazine-5-carboxylate 

3-Acetylthiopropanoyl chloride (0.25g), poly(4- 
vinyl pyridine) (0.4g) and the product from step a) 

45 were stirred together in dry toluene (20ml) under 
an atmosphere of nitrogen for 24 hours. Diethyl 
ether (20ml) was added and the solid was filtered 
off and washed with diethyl ether. The filtrate was 
evaporated under reduced pressure. The resulting 

so oil was purified by flash chromatography using 
10% ethyl acetate/90% petroleum ether as eluent 
to yield the title compound (0.1 ig) as an amber oil. 
A mass spectrum showed M+ 439 (base peak 

93). 

55 C»H s N s O«S requires MWt 439. 

NMR CDCLdelta: 1.84{S,3H), 2.31 (S). 2.35-3.35- 
(m), 4.41 (m,1H). 5.15(m) f 7.08-7.51 (m) 
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The following compounds were prepared from 
the appropriate starting materials by the processes 
described in Example 6. 

Example 13 

5-t-Butyf-3-[N-(1-(SHthoxywjtonylbutyH-alanylJ- 
2,3-dihydro-1 ,3/4-thiadiazole-2-(R)-carboxylic acid 

mp 67-9° 

Found: C.48.37; H.7.99; N.9.42; S,7.2% 
C,rHnNAS. 2H 2 0 requires 
C.48.22; H,7.80; N.9.93; S,7.57% 

Example 14 

5-t-Butyl-3-[N-(1-(RHthoxycarbonylbutyl)-L-alanylh 
2,3-dihydro-1 ,3 f 4-thiadia2ote-2-(R>-carboxylic acid 

mp 67-9° 

Found: C.51.44; H.7.52; N.10.38; S,7.79% 
CwHmNAS. 0.5H,O requires 
C.51.52; HJ.58; N.10.61; S,8.08% 

Example 15 

5-t-Butyh3-[N-(1-{R)^thoxycarDonyibiJtyl)-L-alanyl}- 
2.3-dihydro-1 ,3,4-thiadiazole-2-(S)-cart>oxylic acid 

mp 124-5° 

Found: C.52.46; H.7.63; N.10.77; S,8.07% 

C,7H»N 3 0 5 S requires 

G52.71; H.7.49; N.10.85; $327% 

The following compounds were prepared by the 
method of Example 5 (using appropriate starting 
materiais) 

Example 16 

3-{N-(1-(S)-Cart>oxy-3-phenylpropyl>-L-alanyl]-2 f 3- 
dihydro-5-phenyl-1,3>thiadia20le-2^SH^rboxylic 
acid 



mp softens at 151 °. decomposes at 165-170° 

A fast atom bombardment mass spectrum showed 
M*442 (base peak 91) 

5 

C^HoNAS requires MWt 441 



Example 17 

10 

5-t-Butyi-3-[N^1-(S)-carboxy-3-phenylpropyl)-L- 
alanylh2,3-dihydro-1,3,4-thiadiazole-2-(S)- 
carboxyiic acid 

75 mp softens at 161 \ decomposes at 179-184° 

A fast atom bombardment mass spectrum showed 
M*442 (base peak 91) 

20 C»H r N,0*S requires MWt 421 



Example 18 

25 5-t-Buty l-3-[N-(1 -(S)-carboxy buty l)-L-alany l}-2,3- 
dihydrcHl t 3^thiadiazole-2-(S)-carboxylic acid 

mp 156-9° 

30 The following compounds were prepared by the 
method of Example 4 (using appropriate starting 
materiaJs). 



35 Example 19 

5-Cyclohexyl-3-[N-(1-(S)-ethoxycarbonyl-3-phenyl 
propyl)-L-aianyl}-2,3 l -dihydro-1,3 I 4-thiadia2ole-2- 
(S)-carboxyIic acid 

40 

mp 136-138° 



Example 20 

45 

3-[N-(1-(S)-EthoxycartXDnyl-3-phenylpropyi)-L- 
alanyl}-2,3-dihydro-5-(pyridin-3-yl)-1 f 3 l 4-thiadia20le- 
2-(S)-cartx)xylic acid 

so mp 160-3° (softens at c. 140°), 



Example 21 

55 3-[N-(1 -(S)-Ethoxycartx>ny l-3-pheny Ipropy l)-L- 

aianyl]-2, 3-dihydro-5-isopropyM t 3 i 4-thiadiazole-2- 
(S)-carboxylic acid 
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Example 22 

3-[N-(1 -(S)-Ethoxycarbonyl-3-pheny lpropyl)-L- 
alanylJ-^S-dihydro-S-methyM.SAthiadiazol^^S)- 
carboxylic acid 

mp 161-2° 



Example 23 

5-t-Buty l-3-[N J -(1 -{S)-ethoxycarbony KJ-pheny I pro- 
pyl)- L-lysylh2 t 3-dihy.dro-1,3 f 4-thiadia2ole-2-(S)- 
cariboxylic acid hydrochloride 

A solution of 5-t-butyl-3-[N a -(1-(S)- 
ethoxycarbonyl-3-phenylpropyl)-L-lysyl]-2,3- 
dihydro-1 ,3,4-thiadiazole-2-(S)-carboxylic acid - 
(0.97g, prepared using the appropriate starting ma- 
terial by the . process of Example 4) in 
tetrahydrofuran (20ml) and water (20ml) was treat- 
ed with 1N hydrochloric acid (3.8ml). The solvents 
were evaporated and the residue was taken up in a 
mixture of dichloromethane and toluene. The sol- 
vents were removed by evaporation to give the title 
product (0.9g) as a white solid. 

A mass spectrum (FAB) showed M* 507 (base 
peak 84). 

C B H tt NAS requires MWt 506. 



Example 24 

5-t-Butyl-3-[N-(1 -(SKthoxycarbony I-3- 
phenylpropyl)-L-a]anyl}-2,3-dihydro-1 ,3,4- 
thiadiazole-2-(R)-carboxyiic acid 

Prepared from the product of Example 4 step 
b) by the process of Example 4 step d). 
mp 60-63° 



Example 25 

34N-(1-(S)-Ethoxycarbonyl-3-phenylpropyl)-L- 
alanyl]-2,3-dihydro-5-(morpholin-4-yl)-1,3,4- 
thiadiazo!e-2-(S)-carboxylic acid maleic acid salt 

A solution of 3-[N-(1-(S)-ethoxycart>onyl-3- 
phenylpropy!)-L-alanyl]-2 f 3-dihydro-5-(morpholin-4- 
yl)-1,3,4-thiadia2ote-2-(S)-carboxylic acid (0.47g) - 
(prepared from the appropriate starting materiaJs 
by the process of Example 4) in ethanol (25ml) was 
treated with maleic acid (0.1 1g). The solvent was 
removed by evaporation. Trituration of the residue 
with acetonitrile gave the title product as a white 
solid (0.31 g). mp 174-175° 



The following compounds were prepared by the 
method of Example 3 using appropriate starting 
materials 

5 

Example 26 

5-t-Butyl-2,3-dihydro-3-(3-mercapto-1-oxopropyl)- 
1,3,4-thiadiazole-2-carboxylic acid 

w 

mp 128° 



Example 27 

75 

2,3-Dihydro-3-(3-mercapto-1-oxopropyl)-5- : (4- 
methoxyphenyiH t 3,4-miadiazole-2-carboxylic acid 

mp 164° 

20 _ 

Example 28 

Ethyl 3-(3-acetylthio-1 -oxopropyl)-2,3-dihydro-5- 
25 methylamino-1 ,3,4~thiadiazole-2-carboxylate 

mp 102-103°. 

A mass spectrum showed M* 319 (base peak 116). 

30 

CnHtjNjOiSj requires MWt 319. 



Example 29 

35 

2,3-Dihydro-3-(3-mercapto-1-oxypropyl)-5-(2-methyl 
phenyl)-l t 3,4-thiadia2ole-2-carboxylic acid 

mp 118-120°. 

40 

Example 30 

5-(Furan-2-y l)-2,3-dihydro-3-(3-mercapto-1 - 
45 oxopropyl}-1 ,3,4-thiadiazole-2-carboxylic acid 

mp 105-108°. 



so Example 31 

Ethyl 3-(3-acetylthio-1-oxopropyl)-5-(4- 

ch!orophenyl)-2 t 3-dihydro-1,3,4-thiad!a2ole-2- 

carboxylate 

55 

Prepared by similar processes to those of Ex- 
ample 3 steps a) and b). The product was isolated 
as a clear gum. 
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NMR spectrum (CDCI 3 ) of the compound 
showed characteristic peaks at delta 7.50 
(4H,q,aromatic CHs). delta 2.34 (3H.s.-SCOC{i) 
and delta 6.30 (1H,s. heterocyclic CH). 



Example 32 

Benzyl 3-(3-acetylthio-1 -oxopropy l)-5-benzy 1-2,3- 
dihydro-1 ,3.4-thiadla20le-2-carboxylate 

Prepared using appropriate starting materials 
by process of Example 3 steps a) and b). The 
product was isolated as an oil. 

NMR spectrum (CDCI 3 ) showed a characteristic 
signal at delta 6.17 (1H.s,heterocyclic CH). 



Example 33 

Benzyl 3-<3-acetylthio-1 -oxopropyl>-2 t 3-dihydro-5- 
(2-phenylethyl)-1,3,4-thiadiazole-2<arboxylate 

Prepared by similar processes to those of Ex- 
ample 3 steps a) and b). The product was isolated 
as an oil. 

NMR spectrum (CDCI 3 ) showed a characteristic 
signal at delta 6.10 (1 H.s.heterocyclic CH). 



Example 34 

Ethyl 3-(3-acetylthio-1-oxopropyl)-2,3KJihydro-5- 
(naptha»en-2-yl)-1 l 3,4-thiadiazole-2-carboxylate 

a) Naphthalene-2-carbothioic acid hydrazide 

The sub-title product was prepared from appro- 
priate starting materials by the processes of Exam- 
ple 7, steps a), b), c) and d). mp 166-167° 



b) Ethyl 2,3-dihydrc-5-(napthalen-2-yl)-1 ,3,4- 
thiadiazole-2-carboxylate 

Prepared from the product of step a) and ethyl 
glyoxylate by the process of Example 3, step a). 
The crude product was used without further pu- 
rification. 



c) Ethyl 3-(3-acetylthio-1-oxopropyl)-2 l 3-dihydro-5- 
(napthalen-2-ylh1 t 3,4-thiadiazoie-2-carboxylate 

Prepared from the crude product of step b) and 
3-acetylthiopropanoyl chloride by the process of 
Example 3. step b). mp 107-108° 



Mass spectrum (FAB) showed MM17 (base 
peak 213). 

CjoHjoNAS, requires MWt 416. 

5 

Example 35 

5-(Adamant-1 -yl)-2 t 3-dihy dro-3-(3-mercapto-1 - 
oxopropylhl.S^thiadiazo^-carboxylic acid 

70 

a) Methyl 1-adamajitanecarbodithioate 

A mixture of 1-adamantanecarboxylic acid chlo- 
ride (9.0g) and 2.4-bis-methylthio-1 ,2,3,4- 

75 dithiaphosphetan-2,4-disulphide (12.9g) in dry ben- 
zene was heated under reflux for 5 hours. The 
solvent was evaporated and the. residue purified by 
flash chromatography to give the sub-title product - 
(6.2g) as a yellow solid. 

20 mp 64.5-66° 



b) Adamarrtane-1-carbothioic acid hydrazide 

25 A solution of the product of step a) (1g) in 
methanol (50ml) was treated with hydrazine hy- 
drate (0.3g) and the mixture stirred at room tem- 
perature for 1 hour. The solvent was evaporated, 
the residue triturated with water, and the pH ad- 

30 justed to 7 to give the sub-title product (0.8g) as a 
white solid. 

mp 204-206° 



35 c)- Ethyl 5-(adamarrt-1-yl)-2,3-dihydro-1,3 l 4- 
thiadiazole-2-carboxylate 

The product of step b) was treated with ethyl 
glyoxylate by the process of Example 3, step a) to 
40 give the sub-title product (1.5g) as an oil. 



d) Ethyl 5-(adamant-1-yl)-2,3-dihydro-3-(3- 
mercapto-l -oxopropy I)- 1 ,3,4-thiadiazo!e-2- 
45 carboxylate 

The crude product of step c) was treated with 
3-acetyrthiopropanoyl chloride by the process of 
Example 3, step b) to give the sub-title product as 
50 an oil. 

Mass spectrum (FAB) showed MM25 (base 
peak 221). 

required MWt 424. 

55 
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e) 5-(Adamant-1 -y l}-2,3-dihydro-3-(3-mercaptCh1 - 
oxopropylH A4-thiadiazole-2-carboxylic acid 

The product of step d) was treated with potas- 
sium hydroxide by the process of Example 3, step 5 
c) to give the title product as white solid, mp 183- 
184° 

Mass spectrum (FAB) showed M+355 (base 
peak 221). 

CHaN.OA requires MWt 354. w 



Example 36 

2,3-Dihydro-3-(3-mercapto-1 -oxopropyl)-5-methyl- 75 
1 ,3,4-thiadiazole-2-carboxylic acid dicyclohex- 
ylamine salt 

A solution of dicyclohexylamine (0.5ml) in ether 
(10ml) was added to a solution of 2,3-dihydro-3-(3- 20 
mercapto-1 -oxopropyl)-5-methyM ,3,4~thiadiazole-2- 
carboxylic acid (0.5g) (prepared from appropriate 
starting materials by the method of Example 3) in 
ether (20ml). The solvent was removed by evapora- 
tion. 25 

Trituration of the residue with ether gave the 
title compound as a white solid (0.5g). mp 150- 
153° 

The following compounds were prepared by 
the method of Example 36 using appropriate start- 30 
ing materials 

Example 37 

35 

5-Cyclohexyl-2,3-dihydro-3-(3-mercapto-1 - 
oxopropylH t 3,4-thiadiazole-2-carboxylic acid 
dicyclohexylamine salt 

mp 174-6" 40 



Example 38 

2,3-Dihydro-3-(3-mercapto-1 -oxopropy l)-5- 45 
methyrthio-1 ,3,4-thiadiazole-2-carboxylic acid 
dicyclohexylamine salt 

mp 150-3° 

50 

Example 39 



55 



Benzyl 3-[N-(1 -{S)-ethoxycart>onyl-3-phenylpropy I)- 
L-alanylh2,3-dihydro-5-methyrthio-1 t 3,4-thiadia2ole- 
2-(S)-carboxylate 

Prepared by similar processes to those of Ex- 
ample 1 from appropriate starting materials. The 
product was isolated as a clear gum. 

The nmr spectrum of the compound showed 
characteristic signals at delta 2.55 (3H,s,-SCH,) and 
6.32 (1 H,s,heterocyclic CH ). 



Example A 

In vitro Assay of inhibitors of Angiotensin Convert- 
ing Enzyme 

The method is based upon that of Cushman 
and Cheung (1971) but uses a radioactive substrate 
[glycine-1- u C] hippuryl-L-histidyl-L-leuctne (HHL) 
whose hydrolysis may be determined by liquid 
scintillation counting of released -[ ,4 C]-hippuric acid. 
Hydrolysis of 2mM HHL by an extract of rabbit 
lung acetone powder (Sigma) over a 30 min. in- 
cubation period at 37° is followed by acidification 
of the reaction mixture and extraction of [ u Cy 
hippurate with ethyl acetate. 

Potential inhibitors are tested initially at 
0.01 mM and if found are retested at lower con- 
centrations to determine an IC*,. Dimethyl sulphox- 
ide at 1% final concentration may be used as a 
solubility aid without affecting enzyme activity. 
Compounds of special interest are studied at a 
range of substrate and inhibitor concentrations to 
determine the type of inhibition and are also tested 
against other enzymes, eg carbbxypeptidase A to 
establish their specificity for ACE. 



Example B 

Antihypertensive effects were investigated in 
conscious spontaneously hypertensive rais (SHR) 
of the Okamoto strain. Systolic blood pressure and 
heart rate were measured by the tail cuff method 
using an electrosphygomomanometer 1 hour be- 
fore and 1, 3, 5 and 24 hours after oral dosing with 
the compound (dose range 0.1 -100 mg/kg p.o.). 
Percentage changes in each parameter were mea- 
sured with respect to pretreatment control values. 



Example C 



20 
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Compound of formula I 

Microcrystalline cellulose 

Spray dried lactose 

Magnesium stearate 

Colloidal silicon dioxide 

Cross linked sodium carboxy 

methyl cellulose 
flydroxypropylmethylcellulose 



(coating) 



This formulation is made up as a direct com- 
pression tablet, or without compression or coating, 
may be filled into a gelatine capsule. 



% w/w 
5 
50 

37.75 
1 

0.25 



25 Example D 



Range % w/w 
1-20 
10-80 
10-80 
0.25-2 
0.1-1 

1-5 
1-5 



30 



Compound of formula I 
Microcrystalline cellulose 
Lactose 

Polyvinylpyrrolidone 
Magnesium stearate 
Colloidal silicon dioxide 
Cross linked sodium carboxy 
methyl cellulose 
Hydroxypropyl methyl cellulose 
(coating) 

55 



% w/w 
5 
50 

35.75 
2 
1 

0.25 



Range % w/w 
1-20 
10-80 
10-80 
1-5 

0.25-2 
0.1-1 

1-5 

1-5 
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This formulation is made up as a granulate and 
then compressed into a tablet Alternatively the 
granules may be filled into a gelatine capsule. 




in which Y is S, 0 or NFU, 
nisOor 1, 

R B is hydrogen or alkyl C 1 to 10, 

R, is hydrogen, alkyl C 1 to 10. cydoalkyl C3 to 
10, CF,, SR,o, a 5 or 6 membered heterocyclic 
group containing one or more S, O or N atoms, 
NR«R 5 , phenyl or phenylalkyl C7 to 12, the phenyl, 
phenylalkyl and heterocyclic groups optionally be- 
ing fused to a further phenyl group, the 
heterocyclic group and any phenyl group optionally 
being substituted by alkyl C 1 to 6, halogen, alkoxy 
C 1 to 6, nitro, nitrile, CF 3| SR«, NR,R„ or hydroxy, 

R4, Rr and R m which may be the same or different, 
are each hydrogen or alkyl C 1 to 10. 

R* and R 5 , which may be the same or different, are 
each hydrogen, alkyl C 1 to 10 or phenyl, 

R,o is alkyl C 1 to 10, 

X, is S or O, and 

D is a chain comprising from 2-16 atoms, which 
chain carries an O or S containing substituent at a 
position 2 -6 atoms away from the group C=X„ 

and pharmaceutical^ acceptable salts, esters and 
amides thereof. 

2. A compound according to Claim 1 . wherein 
X, is O. 

D is ZCHR-, 

R is hydrogen, alkyl C 1 to 10 or alkyl C 1 to 6 
substituted by NH„ 

Z is R,CH(COOH)NH-or R.SCH,-, 



Claims 

1. A compound of formula I 

5 



I 



R, is hydrogen or R.CO-, 
20 Ri is alkyl C 1 to 10 or phenyl, and 

R, is alkyl C 1 to 10 or phenylalkyl C7 to 12. 

3. A compound according to Claim 2, wherein 
Z is R,CH(COOH)NH-and R 3 is alkyl C 1 to 10 or 

25 cydoalkyl C3 to 10. 

4. A compound according to Claim 2 wherein 

Z is R a CH(COOH)NH-, 
30 Y is S, 

R is methyl or aminobutyl, 
n is O, 

35 

R 2 is n-propyl or phenylethyl, 

R 3 is t-butyl, and 

40 all asymmetric carbon atoms are in the S configu- 
ration. 

5. 5-t-Butyl-3-[N-(1 -(S)-ethoxy carbonyI-3- 
phenylpropyl>-L-alanyl}-2,3-dihydro-1,3,4- 
thiadiazole-2-{S)-carboxylic acid, 

45 

5-t-Buty l-3-[N 2 -(1 -<S)-carboxy-3-pheny Ipropy l)-L- 
lysylh2,3-dihydro-1,3,4-thiadiazole-2-(SKarboxyfic 
acid, and 

50 5-t-Butyl-3-[N-(1 -(S)-ethoxycarbony lbutyl)-L-alanyl]- 
2,3-dihydro-1 f 3.4-thiadia2ote-2-(S)-carboxylic acid, 

and pharmaceutical^ acceptable salts thereof. 

6. 3-[N-{1 -(S)-Ethoxycarbony l-3-phenylpropylh 
55 L-alanyl>2.3-dihydro-5-phenyi-1 ,3,4-thiadiazole-2- 

(Shcarboxylic acid, 

Benzyl 3-[N-(1-{S)-ethoxycarbonyl-3-phenylpropyl)- 
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L-aiany^a.S-dihydro-S-phenyl-l.a^thiadiazol^- 
(R)-carboxylate, 

Benzyl 3-{N-(1 -(S)-ethoxycartx)ny h3-phenylpropy I)- 
L-aJanyl>2,3-dihydro5-phenyM ,3,4-thiadiazole-2- s 
(S)-carboxylate, 

3-[N-<1 -(S)-Ethoxycarbonyl-3-phenylpropyl)-L- 
alanyl>2 r 3-djhydro-5-phenyhl t 3,4-thiadiazote-2-(R)- 
carboxyfic acid, w 

2 > 3-Dihydro-3-(3-mercapto-1-oxopropyl>-5-phenyl- 
1,3,4-thiadiazole-2-cartx)xylic acid, 

Ethyl 3-(3-acetytthio-1 -oxopropyl>-2,3-dihydro-5- 75 
phenyM ,3,4-thiadiazole-2-cart)oxylat8, 

5-t-Buty!-34N-(1 -(S^ttoxycarbonyKJ- 
phenylpropyi)-L-alanyl}-2,3-dihydro-1 ,3,4- 
thiadiazote-2-(S)-cartx)xylic acid, 20 

Benzyl 5-t-butyl-3-[N-(1 -<S)-ethoxycarbony 1-3- 
phenylpropyI)-L-alanyl}-2,3-dihydro-1 ,3,4- 
thiadiazote-2-(R)-cartx)xylate. 

26 

Benzyl 5-t-butyl-3-[N-<1 -(S)-ethoxycart>onyl-3-phe- 
nyl propyl)-L-alanyl]-2.3-dihydro-1 ,3,4-thiadiazole-2- 
(S)-cartx)xylate, 

5-t-Buty hS-tN^I -<S)-carboxy-3-pheny Ipropy l)-L- 30 
lysyl}-2,3-dihydro-1 ,3,4-thtadazole-2-(S)-cartx)xy lie 
acid, 

Benzyl 3-{N*-beruy toxycarbony J-N'-(1 -($)- 

benzyloxycartx)nyh3-phenylpropyl)-L-lysyl]-5-t- 35 
butyW.a-dihydro-l ,3,4-thiadiazole-2-{R)- 
carboxylate, 

Benzyl 3-[N*-benzy loxycartx)nyl-N a -(1 -(S)- 

benzyloxycartx>nyl-3-phenylpropyl)-L-lysyl]-5-t- 40 
buty»-2,3-dihydro-1,3.4-thiadiazole-2-(S)- 
carboxylate, 

5-t-Butyl-3-[N-(1 -(S)-ethoxycarbonylbutyl)-L-alanylh 
2,3-dihydro-1 .3,4-thiadiazole-2-(S)-carboxylic acid, 45 

Benzyl 5-t-buty !-3-[N-<1 -{SHthoxycaitonyIbiJtyl)-L- 
alanyl]-2,3-dihydro-1 ,3,4-thiadiazole-2-(R)- 
carboxylate, 

50 

Benzyl 5-t-buty h3-[rHl-(S)^oxycart)onylbutyl>-L- 
alanyl]-2 f 3-dihydro-1 ,3,4-thiadiazole-2-<S)- 
carboxylate, 

3-{N-{1 -<S)-Etnoxycafbonyl-3-phenylpropyl)-L- 55 
alanylJ-2,3-dihydro-5-[4-{methylthio)phenyl>1 t 3.4- 
thiadiazo!e-2-(S)-carboxylic acid. 



t-Butyl 3-[N-(1 -(S)-ethoxycarbonyl-3-phenylpropyl)- 
L-alanylh2.3-dihydro-5-{4-<methylthio)phenyl}-1,3.4- 
thiadiazote-2-(S)-carboxylate, 

2,3-Dihydrc-3-(3^nercapto-2-(S)-fnethyl-1 - 
oxopropyl>-5-phenyl-1 ,3,4-thiadazole-2-(S)- 
carboxylic acid, 

Benzyl 3-(3-acety lthio-2-(S)-methy 1-1 -oxopropy I)- 
2,3-dihydro-5-phenyl-1 ,3,4-thiadiazole-2- 
carboxylate, 

2- CydohexyK5,6-dihydrc-4-(3-mercapto1 - 
oxopropyl)-4H-1.3 f 4-thiadiazine-5-carboxylic acid, 

Benzyl 4-(3-ac8tytthio-1 -oxopropyl)-2-cyclohexyl- 
5,6-dihydro-4H-1 ,3,4-thiadiazine-6-cart)oxylate, 

2,3-Dihydro-3-<3-mercapto-1-oxopropyl)-5-phenyl- 
l,3,4-oxadiazole-2-cartx>xylic acid, 

Ethyl 3-<3-acetyKhio-1 -oxopropyl)-2,3-dihydro-5- 
phenyM ,3,4-oxadiazole-2-carboxylate. 

2,3-Dihydro-3-<3-mercapto-1 -oxopropyl)-5-{4- 
trifluoromethyl)phenyl}-1 ,3,4-thiadiazote-2- 
carboxylic acid, 

Benzyl 3-[3-acetylthio-1 -oxopropy l}-2,3-dihydro-5- 
[4-(trifluoromethyl)phenyl}-1 ,3,4-thiadiazole-2- 
carboxylate, 

Benzyl 4-{3-acety lthio-1 -oxopropy l]-5,6-dihydro-1 - 
methyl-2-phenyl-4H-1 ,3,4-triazine-5-carboxylate t 

5-t-ButyKHN-O -(ShethoxycarbonylbjtylhL-alanyl}- 
2,3-dihydro-1,3.4-thiadiazole-2-(R)-carboxylic acid. 

5-t-ButyKHN-<l -{R)^oxycarbonylbutyl)-L-alanyl]- 
2,3-o!ihydro-1 ,3,4-thiadiazole-2-(R)-carboxy|jc acid. 

5-t-Butyl-3-IN-(1-(RHthoxycanbc)nylbutyl)-L-aianyl]- 
2.3-dihydro-1 ,3.4-thiadiazole-2-(S)-carboxylic acid. 

3- [N-{1 -(S)-Cartx)xy-3-pneny lpropyl)-L-alanylh2,3- 
dihydro-5-phenyM ,3,4-thiadiazole-2-(S)-cart)oxylic 
acid, 

5-t-Buty l-3-[N-<1 -<Shcarboxy-3-pheny Ipropy l)-L- 
alanyl}-2,3-dihydro-1 ,3,4-thiadiazole-2-<S)- 
carboxylic acid, 

5-t-Butyl-3-{N-<HS}-cart)Oxybutyl)-L-alanylh2,3- 
dihydro-1,3,4-miadiazole-2-{S)-carboxylic acid, 

5-CyclohexyKHN-{1 -{SHthoxycarbonyl-3-phenyl 
rxopyl)-L-aianyl>2,3-dihydro-1,3.4-thiadiazole-2-(S)- 
carboxylic acid, 
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3-[N-(1 -(S)-Ethoxycarbony l-3-pheny Ipropy l)-L- 
alanyl>2 t 3-dihydro-5-(pyridin-3-yl)-1 f 3.4-thiadiazole- 

2- <S)-carboxync acid, 

3- [N-(1 -(S)-Emoxyc3rtK>ny l-3-pheny Ipropy H- 5 
alanylh2 t 3-dihydro-5-isopropyl-1 t 3,4-thiadia20l8-2- 
(S)-carboxylic acid, 

5-t-Butyl-3-[N^HS)^thoxyc^u1x)nyl-3-ph6nyl pro- 
pyl)-L-Iysylh2,3-dihydro-1 ,3,4-thiadiazole-2-<S)- 10 
carboxylic acid, 

5-t-Butyi-3-[N-(1-(S)-ethoxycarbonyl-3- 
pheny!propyi)-Uysyl>2 t 3-dihydro-1 > 3,4-thiadia20le- 

2- (S)-carboxylic acid, 75 

3- [N-(1-(S)-EthoxycartonyI-3-phenylpropyl)-L- 
aIanyl>2.3-dihydro-5-methyl-1,3.4-thiadia20le-2-(S)- 
carboxyiic acid, 

20 

3-[N-(1 -(S)-Ethoxycarbony !-3-pheny Ipropy l)-L- 
aJanyi}-2.3-dihydro-5-{morphoiin-4-yl)-1 ,3,4- 
thiadiazoIe-2-(S)-cartX)xylic acid, 

5-t-Butyl-2,3-dihydro-3-(3 i mercapto-1 -oxopropy I)- 25 
1,3,4-thiadia2ole-2-carboxylic acid, 

2 t 3-Dihydrch3-(3-mefcapto-1-oxopropyl)-5-(4- 
methoxyphenyl)-1,3 f 4-thiadia2ote-2-carboxylic acid, 

30 

Ethyl 3-<3-acety tthio-1 -oxopropy l)-2,3-dihydro-5- 
methylamino-1 ,3,4-miadiazole-2-carboxylate, 

2.3-Dihydro-3-(3-mercapto-1 -oxopropyl)-5-<2- 
methylphenylH ,3,4-miadiazote-2-carboxyiic acid, 35 

5-(Furan-2-y l>-2,3-dihydro-3-{3-niercapto-1 - 
oxopropyl)-1,3,4-thiadiazole-2-<»rt)oxylic acid, 

Ethyl 3-(3-acetylthio-1-oxopropyl)-5-(4- 40 

chiorophenyl)-2.3-dihydro-1,3,4-thiadiazole-2- 

carboxylate, 



Benzyl 3-(3-acety lthio-1 -oxopropyl)-5-benzy 1-2,3- 
dihydro-1 ,3,4-thiadiazoie-2-carboxylate, 

Benzyl 3-(3-acetylthio-1-oxopropyl)-2.3-dihydro-5- 
(2-phenylethyl)-1,3,4-thiadiazole-2-carboxylate, 

Ethyl 3-(3-acetylthro-1 -oxopropy l)-2,3-dihydro-5- 
(naphthalen^-ylhl.S^thiadiazol^-carboxylate, 

5-(Adamant-1 -y l)-2,3-dihydro-3-(3-mercapto-1 -oxo 
propyl)-1,3,4-thiadiazole-2-cartK)xyiic acid, 

Ethyl 5-(adamant-1-yl)-2,3-dihydro-3-(3-m8rcaptQ-1- 
oxopropylH ,3,4-thiadiazole-2-cartx)xylate, 

2,3-Dihydro-3-(3-mercapto-1-oxopropyl)-5-methyl- 
1,3,4-thiadiazole-2-cart)oxylic acid, 

5-Cyclohexy l-2,3-dihydro-3^3-mercapto-1 - 
oxopropylH.3,4-thiadiazole-2-carboxylic acid, 

2,3-Dihydro-3-(3-mercapto-1 -oxopropyl)-5- 
methylthio-1,3,4-thiadiazole-2-cartx>xylic acid, and 

Benzyl 3-[N-(1 -(S)-ethoxycartx)ny l-3-phenylpropyl>- 
L-alanyl>2,3-dihydro-5-methyfthio-1 ,3,4-thiadiazoIe- 
2-(S)-cartx)xylate, 

and pharmaceutical^ acceptable salts thereof. 

7. The use of a compound of formula I, as 
defined in Claim 1, in the production of a phar- 
maceutical formulation for the treatment of a hy- 
pertensive condition. 

8. A process for the production of a compound 
of formula I, as defined in Claim 1, or a phar- 
maceutical^ acceptable salt, ester or amide there- 
of, which comprises 

a) removal of a protecting group from a 
compound of formula I in which one or more of the 
amino or carboxylic acid groups is protected, or 

b) reaction of a compound of formula II, 
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or a salt, ester, amide, tautomer, or protected de- 
rivative thereof, 

in which R 3i Y and n are as defined in Claim 1 with 
a compound of formula ill, 5 

DC(=X,)X III 

in which D and X, are as defined in Claim 1, and X 

is a good leaving group, w 

c) conversion of a compound of formula I, as 
defined in Claim 1 , in which the asymmetric carbon 
atom of the Y containing heterocyclic ring is in the 
R configuration into a corresponding compound in 
which that carbon atom is in the S configuration, 15 

d) reaction of a compound of formula II, in 
which Rj, Y and n are as defined in Claim 1, 

with a compound of formula VI, 

20 

DC(*X,)OH VI 

in which D and X, are as defined in Claim 1, 



e) production of a pharmaceutical ly accept- 
able salt of a compound of formula I, as defined in 
Claim 1, by treating a compound of formula I as 
defined in Claim 1, 

or another salt, an ester or an amide thereof, 

with a compound containing an available 

pharmaceutically acceptable ion and capable of 
converting the compound of formula I or the other 
salt, ester or amide thereof, to a pharmaceutically 
acceptable salt of the compound of formula I, 

and where desired or necessary deprotecting the 
resulting compound, or converting a compound of 
formula I to a pharmaceutically acceptable salt, 
ester or amide thereof or vice versa. 
9. A compound of formula II, 



25 

C00H 

35 



in which Y is S, 0 or NR,, 
n is 0 or 1, 

40 

FU is hydrogen or alky I C 1 to 10, 

R, is hydrogen, alkyl C 1 to 10, cycloalkyl C3 to 
10, CF a , SR*. a 5 or 6 membered heterocyclic 
group containing one or more S, 0 or N atoms, 45 
NR4R5, phenyl or phenylalkyl C7 to 12, the phenyl, 
phenylalkyl and heterocyclic groups optionally be- 
ing fused to a further phenyl group, the 
heterocyclic group and any phenyl group optionally 
being substituted by alkyl C 1 to 6. halogen, aikoxy 50 
C 1 to 6. nitro, nitrite. CF 3 , SR*. NR,R„ or hydroxy. 



R4 and R», which may be the same or different, are 
each hydrogen, alkyl C 1 to 10 or phenyl. 

R»is alkyl C 1 to 10. 

and salts, esters, amides and tautomers thereof. 

10. A compound according to Claim 1 for use 
as a pharmaceutical. 

11. A pharmaceutical formulation comprising a 
compound according to Claim 1 in admixture with a 
pharmaceutically acceptable diluent, excipient or 
carrier. 

Claims for Austria 

1. A process for the production of a compound 
of formula I, 



R«, R, and R,„ which may be the same or different, 
are each hydrogen or alkyl C 1 to 10, 

55 
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in which Y is S, Oor NR,, 
n isOor 1 t 

R, is hydrogen or alkyl C 1 to 10, 

R, is hydrogen, alkyl C 1 to 10, cycloaJkyl C3 to 
10, CF„ SR», a 5 or 6 membered heterocyclic 
group containing one or more S, 0 or N atoms, 
NFURs, phenyl or phenylalkyl C7 to 12, the phenyl, 
phenylalkyl and heterocyclic groups optionally be- 
ing fused to a further phenyl group, the 
heterocyclic group and any phenyl group optionally 
being substituted by alkyl C 1 to 6, halogen, alkoxy 
C 1 to 6, nitro, nitrite. CF 3 , SR«, NR,R„ or hydroxy, 

R«, R, and R„, which may be the same or different, 
are each hydrogen or alkyl C 1 to 10. 




or a salt, ester, amide, tautomer, or protected de- 
rivative thereof, 

in which R„ Y and n are as defined in Claim 1 with 
a compound of formula III, 

DC(*X,)XIII 

in which D and X, are as defined in Claim 1, and X 
is a good leaving group, 

c) conversion of a compound of formula I, as 
defined in Claim 1 , in which the asymmetric carbon 
atom of the Y containing heterocyclic ring is in the 
R configuration into a corresponding compound in 
which that carbon atom is in the S configuration, 



R« and R». which may be the same or different are 
each hydrogen, alkyl C 1 to 10 or phenyl, 

R,o is alkyl C 1 to 10, 

75 

X, is S or O, and 

D is a chain comprising from 2-16 atoms, which 
chain carries an O or S containing substituent at a 
2Q position 2 -6 atoms away from the group C * X„ 

or a pharmaceutical^ acceptable salt, ester or 
amide thereof, which comprises, 

a) removal of a protecting group from a 
25 compound of formula I in which one or more of the 

amino or carboxylic acid groups is protected, or 

b) reaction of a compound of formula II, 



II 



40 

d) reaction of a compound of formula II, in 
which R 3 , Y and n are as defined in Claim 1, 

with a compound of formula VI, 

45 

DC(=X,)OH VI 

in which D and X, are as defined in Claim 1, 

e) production of a pharmaceutically accept- 
50 able salt of a compound of formula I, as defined in 

Claim 1. by treating a compound of formula I as 
defined in Claim 1, 

or another salt, an ester or an amide thereof, 

55 

with a compound containing an available 
pharmaceutically acceptable ion and capable of 
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converting the compound of formula I or the other 
sait, ester or amide thereof, to a pharmaceutically 
acceptable salt of the compound of formula I, 

and where desired or necessary deprotecting the 5 
resulting compound, or converting a compound of 
formula I to a pharmaceutical ly acceptable salt, 
ester or amide thereof or vice versa. 

2. A process according to Claim 1, wherein X, 

is 0. D is ZCHR-, to 

R is hydrogen, aikyl C 1 to 10 or alkyl C 1 to 6 
substituted by NH* 

Z is R,CH(COOH)NH-or R.SCH,-, rs 

R, is hydrogen or R,CO-, 

R, is alkyl C 1 to 10 or phenyl, and 

-20 

R, is alkyl C 1 to 10 or pbenylalkyl C7 to 12. 

3. A process according to Claim 2, wherein Z 
is RjCH{COOH)NH-and R, is alkyl C 1 to 10 or 
cycloaikyl C3 to 10. 

4. A process according to Claim 2 wherein 25 

Z is R,CH(COOH)NH-, 

Yis.S, 

30 

R is methyl or aminobutyl, _ . 

n is O, 

R, is n-propyl or phenylethyl, 35 
R, is t-butyl, and 

all asymmetric carbon atoms are in the S configu- . 
ration. 40 

5. A process according to Claim 1, wherein the 
compound of formula I is, 

5-t-Butyl-3-tN-(1 -(Shethoxycarbonyl-3- 
phenylpropylK-alanylh2,3-dihydro-1 »3.4- 45 
thiadiazole-2-(S>-carboxyiic add, 

S-t-ButyhS-tN'^HSK^rboxy-a-phenylpropylhL- 
lysyl}-2.a<lihydro-1,3.4-thiadia2ole-2^S)-carboxyiic 
add, and 50 

5-t-Butyl-3-[N-(1-(SHthoxycart)onyIbutyl)-L-alanylJ- 
2,3-dihydro-1 ,3,4-miadiazoJe-2-(S)-carboxylic acid, 

and pharmaceutically acceptable salts thereof. 55 



6. A process according to Claim 1, wherein the 
compound of formula I is, 

3-{N-(1 -(ShEthoxy carbony l-3-phenylpropy l)-L- 
alanyl}-2,Wihydro-5-phenyH,3.4-thiadiazole-2-(S)- 
carbdxylic acid, 

Benzyl 3HN-(1-(S)-ethoxycarbonyl-3i3henyIpropyl>- 

L-alanylh2 l 3-dihydro-5-phenyl-1 > 3,4-thiadia2ole-2- 

(RKarboxylate, 

Benzyl 3-[r^(1-(S)-ethoxyc3rt>onyh^ 

L-alanyl>2,3-dihydro-5-phenyH f 3,4-thiadiazole-2- 

(SKarboxylate, 

3-{N-{1 KS>Ethoxycarbony h3-phenylpropylhL- 
alanyl)-2,3-dihydro-5-phenyH,3,4-thiadiazole-2-{R>- 
carboxylic add, 

2,3-Dihydro-3-(3^ercapto-1-oxopropyl)-5-phenyl- 
1,3,4-thiadiazole-2-carboxylic add, 

Ethyl 3-(3-acetylthio-1 -oxopropyl)-2,3-dihydro-5- 
phenyM ,3,4-thiadiazole-2-carboxylate, 

S-t-BiityhHr^HSHthoxycartxxiyhS: 
phenylpropyl)-L-aianyl}-2,3-dihydro-1 ,3,4- 
miadiazole-2-(S)-carboxylic acid, 

Benzyl 5-t-butyl-3-[N-<1 -{S)-ethoxycarbony I-3- 
phenylpropyl>-L-8ianyll-2,3-dihydro-1 ,3,4- 
thiadiazole-2-<R)-carboxylate, 

Benzyl 5-t-butyl-3-{N-<1 -(S)-ethoxycarbony 1-3- 
phenylpropyl)-L-alanyll-2,3-dihydro-1 ,3,4- 
thiadiazole-2-<S)-carboxylate, 

5-t-Butyl-3-[N , -(1 -(S)-carboxy-3-pheny Ipropy l>-L- 

lysyl>2.3^ihydrch1,3,4-thiadazole-2-(SKarboxylic 

add. 

Benzyl 34N*-benzyloxycarbony l-N'-O -{S)- 

benzyloxycartxmyl-3-phenylpropyl}-L-lysylJ-5-t- 
butyl-2.3-<iihydro-1 ,3,4-thiadiazole-2-(R)- 
carboxylate, 

Benzyl 3-{rr-benzyloxycarbony^N 2 -<1 -(S)- 

benzyloxycarbony1-3-phenylpropyl)-L-lysyl}-5-t- 
butyl-2,3-dihydro-1 .3.4-thiadiazole-2-(S)- 
carboxyiate, 

5-t-Butyl-3-[N-<l -(S)-ethoxycarbonylbutyl>-L-alanyl}- 
2,3KJihydro-1 f 3,4-thiadiazole-2-(SHarboxylic add, 

Benzyl 5-t-birtyhH^HS)^0)cy(^rbonylbutyl)-L- 
alanyl]-2,3-dihydro-1 ,3,4-thiadiazole-2-{R>- 
carboxylate, 
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Benzyl 5-t-buty K3-[N-(1 -(S)-6thoxycarbony lbutyl)-L- 

alany!]-2 f 3-dihydro1,3,4-thiadiazole-2-(S)- 

carboxylate, 

3-[N-(1-(S)-Ethoxycarbohyl-3-phenylpropylK- 
alanyl]-2 f 3-dihydro-5-{4-(methylthio)phenyl]-1 t 3.4- 
thiadiazole-2-(S)-cartx)xylic acid, 

t-Butyl 3-[N-{1-(S)-ethoxycarbonyI-3-phenyipropyl}- 
L-alanylh2,3-dihydro-5-[4-{m0thylthio)phenylh1 l 3,4- 
thiadiazole-2-<S)-carDOxylate, 

2 r 3-Dihydro-3-(3H7iercapto-2-(S)-methyl-1 - 
oxopropyl)-5-phenyM ,3,4-thiadazole-2-(S)- 
carboxylic acid, 

Benzyl 3-(3-acetylthio-2-{S)-methy 1-1 -oxopropyl}- 
2 t 3-dihydro-5-phenyM ,3,4-thiadiazole-2- 
carboxylate, 

2- Cyclohexy l-5,6-dihydrcHH3-mefcapto-1 - 
oxopropyl)4H-1 ,3,4-thiadiazine-5-caitK)xyIic acid, 

Benzyl 4-(3-acetylthio-1 -oxopropy l)-2-cyclohexyl- 
5,6-dihydro-4H-1 ,3.4-thiadiazine-5-carboxylate. 

2,3-Dihydro-3^-mercaptCKl-oxopropyl)-5-phenyl- 
1,3,4-oxadiazoIe-2-carboxylic acid, 

Ethyl 3-(3-acetylthio1 -oxopropyl)-2.3-dihydro-5- 
phenyl-1 ,3,4-oxadiazole-2-carboxy late, 

2,3-Dihydro-3-(3-mercapto-1 -oxopropy l)-5-[4- 
(trifluoromethyl)phenyl}-1 > 3,4-thiadiazole-2- 
carboxylic acid, 

Benzyl 3-[3-acetyfthio-lK>xopropyl]-2,3-dihydro-5- 
[4-(trif Juorornethyl)phenyl]-1 ,3,4-thiadiazole-2- 
carboxylate, 

Benzyl 4-[3-acetylthio-1 -oxopropy i}-5 t 6-dihydro-1 - 
methyl-2-phenyMH-1 ,3,4-triazine-5-rarboxy late, 

5-t-ButyI-3-[N-(1-(S)-ethoxycanbonylbutyl)-L-aIanyl]- 
2,3-dihydro-1 ,3,4-thiadiazole-2-(R)-carboxylic acid, 

5-t-Butyh3-[N-(1 -(R)-ethoxycarbonylbutyl)-L-aIanylh 
2,Wihydr(>1,3,4-thiadiazole-2^>cart)Oxync acid, 

5-t-Buty l-3-{N-(1 -{R)-ethoxycart)onylbutyl)-L-alanyl}- 
2.3-dihydrr>1 ( 3,4-thiadiazole-2-(S)-cartx)xy!ic acid, 

3- [N-<1 -(S)-Cart)oxy-3-pheny lpropyl)-L-aIany l]-2,3- 
dihydro-5-phenyM ,3,4-thiadiazoIe-2-(SKartx>xy lie 
acid, 

5-t-Butyl-3-[N-(1 -(S)-carboxy-3-pheny IpropylK- 
alanyl}-2,3-dihydro-1 ,3,4-thiadiazole-2-(S)- 



carboxyiic acid, 

5-t-Buty l-3-[N-(1 -(S)-carboxybuty l>-L-alanyl>2.3- 
dihydro-1 ,3,4-thiadiazole-2-(S)-carboxylic add, 

5 

5-Cyclohexy l-3-[N-(1 -<S)-ethoxycarbonyl-3-phenyl 
propyl)-L-alanyl>2 f 3-dihydro-1 f 3,4-thiadia2ole-2-(S)- 
carboxylic acid, 

w 3-[N-(1 -(S)-Ethoxycarbony l-3-phenylpropy l)-L- 

alanyl}-2,3-dihydro-5-{pyridin-3-yl)-1,3 1 4-thiadiazoie- 

2- (S)-carboxyIic acid, 

3- [N-(1-<S)-Ethoxycartx>nyl-3-phenyipropyl)-l- 

rs aJanyl>2,3-dihydro-5-i$opropyM ,3,4-thiadiazole-2- 
(S)-carboxylic acid, 

5-t-Butyl-3-[N 2 -(1-(S)-ethoxycarbonyl-3-phenyl pro- 
pyl)-L-lysyl>2,3-dihydro-1,3,4-thiadiazole-2-(S)- 
20 carboxylic acid,. 

5-t-Butyl-3-[N-(1 -(S)-ethoxycarbonyl-3- 
phenylpfopyl)-L-aIanyl>-2,3-dihydro-1 ,3,4- 
thiadiazole-2-(S}-carboxylic acid, 

25 

3-{N-(1 -<S)-Ethoxycarbonyl-3-phenylpropyl)-L- 
aJanyl>2,3-dihydro-5-methyl-1 1 3,4-thiadiazole-2-(S)- 
carboxylic acid. 

30 3-[N-(1 -<S)-Ethoxycarbonyl-3-phenylpropyl)-l- 
aJanyl>2,3-dihydro-5-(morpho!in-4-yl)-1 ,3,4- 
thiadiazote-2-{S)-carboxyiic acid, 

5-t-Buty l-2,3-dihydro-3-{3-mercapto-1 -oxopropyl)- 
as 1 ,3,4-thiadiazole-2-carboxylic acid, 

2,3-Dihydro-3-(3-mercapto-1 -oxopropy l)-5-(4- 
methoxyphenyl)-1,3,4-triiadiazole-2-carboxylic acid, 

40 Ethyl 3-(3-acetylthio-1 -oxopropyl)-2,3-dihydro-5- 
methylamino-1 ,3,4-thiadiazole-2-carboxylate, 

2,3-Dihydro-3-(3-mercapto-1 -oxopropyl)-5-(2- 
methylphenylhl^^thiadiazol^-carboxylic acid, 

45 

5*(Furan-2-yl>-2,3-dihydro-3-(3-mercapto-1 - 
oxopropylh1,3,4-thiadiazole-2-carboxylic add, 

Ethyl 3-(3-acetyfthio-1 -oxopropyl)-5-(4- 

so chlorophenyl)-2.3-dihydro-1 ,3,4-thiadiazole-2- 
carboxylate, 

Benzyl 3-(3-acetylthio-1 -oxopropy l)-5-benzy 1-2,3- 
dihydro-1 ,3,4-thiadiazole-2-carboxylate, 

55 

Benzyl 3-{3-acety lthio-1 -oxopropy l)-2,3-dihydro-5- 
(2-THIS PARAGRAPH COULD NOT BE READ IN 
FROM DISK Ethyl 3-(3-acetylthio-1-oxopropyl>-2,3- 



28 



53 



0 217 519 



54 



dlhydro-5-(naphthalen-2-yl>-l l 3 t 4-ttiiaclia2ote-2- 
carboxylate, 

5-{Adamant-1 -y i)-2.3-dihydro-3-(3-mercapto-1 - 
oxopropylH ,3,4-miadiazole-2-cartx>xy lie acid, 

Ethyl 5-{adamanM-yl)-2 t 3-dihydro-3-(3-mercapto-1 • 
oxopropylH ,3,4-miadiazole-2-carboxylate, 

2,3-Dihydro-3-(3-mercapto-1-oxopropyl)-5-methyl- 
1,3,4-thiadiazole-2-carboxylic acid, 




COOH 



in which Y is S, 0 or NR., 
nisOoM, 

R, is hydrogen or alky I C 1 to 10, 

Ri is hydrogen, alkyl C 1 to 10, cycloalkyl C3 to 
10, CFj, SR,», a 5 or 6 membered heterocyclic 
group containing one or more S, 0 or N atoms, 
NR,FU, phenyl or phenylalkyl C7 to 12, the phenyl, 
phenylalkyl and heterocyclic groups optionally be- 
ing fused to a further phenyl group, the 
heterocyclic group and any phenyl group optionally 



5-Cyclohexyl-2,3K3ihydro-3-(3-mercapto-1 - 
oxopropyl)-1,3.4-thiadia2ole-2-carboxylic acid, 

2,3-Dihydro-3-(3-mercapto-1 -oxopropy l)-5- 
5 methylthio-1,3,4-thiadiazole-2-carboxylic acid, and 

Benzyl 3-[N-(1-(Shethoxycarbonyl-3-phenylpropyl)- 
L-alanylh2.3-dihydro-5-methylthio-1 I 3,4-thiadia20le- 
2-{S)-carboxylate 1 

10 

and pharmaceutical^ acceptable salts thereof. 
7. A compound of formula II, 



II 



being substituted by alkyl C 1 to 6, halogen, aJkoxy 
C 1 to 6, nrtro, nitrile, CF Jt SR* NR 7 R„ or hydroxy, 

30 R.» R7 and R,„ which may be the same or different, 
are each hydrogen or alkyl C .1 to 10, 

FU and R», which may be the same or different, are 
each hydrogen, alkyl C 1 to 10 or phenyl, 

36 

R,e is alkyl C 1 to 10, 

and salts, esters, amides and tautomers thereof. 
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